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10-1992-0018673 
1992^ 10110^ 



(65) EJW*l£i 
(43) a 



^1993-0016902 
1993M*08fs!30ii 



(30) ^S^S 



7/827,098 

19921^01^30^ 

Oi^(US) 



(73) HeH^If 



oil oi /a! sismaioiEiE o\&b\& u\±m 

u\mm^ aiESE mais 957 211. 01. hi 150 ohwvt 4820 



(72) gjgtt 



hi ami 01. a 

gJij g|SE 73 



en xioize 

oi§fflE^ ^tHM^0i±M M*!ai2J 23 

as. naiois 

£dS oil. xt 5E ?ESHE5E 15 
Hi EH if. ?-JUI± 

Sj3 £dEd Q\±^m HfgE 12A 
(74)LHEI2J SSiJ 



(54) aamigg ci^gaioiM MS5fe mcigaiaAi^ai 



5 QIIAI^AiOIIOilAi, ^dlGS>ilgJAI±^ 3EH5!0miaSHSAfl AIM ^SoUQ £1^ 8333^*8} 
aiCIEJIS^MdlXIS 5^of^ 0ICI2 ^l&AI±HOI ]liSD. 

SES fe^l ;HIS9fM£IIIte ROM HI- RAM f§ 5S5H1 2iQ. 

HaiS!3 = SA-||-Aite BQd^^XlOU LHSS 3^H 2-1 tH^^S Olg§*Q. 

01 3tH±:^2M Afgofe nZH^^^AilAI^ ROM , £1^ RAM E£^ X^I2I lH^3HAt-RAMM oHJOII . 

S*!2S ^H(A>Stt)0il 2loH HSDBJIM DEHaiSHSAflAlfe 3x\& naisi 31 SSS ^ = §^S SIU 
x^o^ &1S»E* gJIE! SSAilM, Otl^^S ^ dl CI 2711 S Al ±B 21 SXfBi CI ±» 81 01 Oil JH^SS fi 
3S8I3I ?I6H SSofESIIWOII 21 oH USEIb i^Sgi S»»fe S^Ail^M SB8H1 2JQ. 
n0|O!3HSA1IAife ^3*SAiiAi2f ^I^io^l ffHSOII H 5| 3^^A1i Ai 2! 163H2I B»aiXI±EI«g » 

6 ^3^SAilA10il 2I5H 2*1 Ail ±§! ^ °!D. 



fflaidl^S CI±MaiOIM Afgof*= dlCIEJIgJAI^S 
[ES2! ZiBsf £S] 

HIIEfe S SJS2I 0UAI3 ^ a I Oil CHI [QS 2I^CHIEdl Al±g2l S^DOIOOS. 

J9I2E = S SJS2I (Ml A I Si ^AI0il2l H^H^ 3H^AilAi2F SDII AfgoDI £IS 3= JH£IAI±B2I M^QOICO 
SI. 
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HI3E^ ZldH^ 3HSAilA1M ^§§1 ^£1X121 ^ 5^Ail£l K\±^M ^gofH M0l±^ 

0UAI3B zpMg EA |gj MAIS. 

HI4(a)E 3! HI4(b)Ete S MIAISJ ^AIOIIOII [QM Z2 dH ^ 3HSA-HX1S S^QOIOOIS. 

HI5£^ ZldH^ 1 SSSAIIAia i^i JH Al Al 51 te ^ HSAil £ AI±B Oil 21oH ^mm S*tMH±« ^Sofe 

HI6Efc Xil4(a)E°l **£teB 2^X121 feU-IIS s^QOIOOSJ. 

fll7Efe HI4(a)E0ii EAI& B£J2! OUAI^SJ 5|« M^Si^21 SB ^Aii^ g^QOICHDg. 

Xil8(a)E^r »«BI(M3I^ ^&J» 8!B(fciSS H MleHtCO^ ft^S «s* EAIB MD0I0OB. 

J318(b)ES= mm S^5l£2l KB0HMSJ± Sl^LHOil 58S ^^aiii UBH! £3. 

H18(c)Efe S!SI S*SS£I- aaa £foi°>AjS, HIO^S £ BI0IB£ift» LfBfcil EH. 

X1I9E^ HI4(a)E2l RAMHIC02I SQ femifi M^QOIOO^. 

Xil9(a)£^ HI9E2I RAM XII CO a BOIH&JS. HW4Jft SI BIOIB&M EAIB EH. 

HUOEte M9E2I SM^EISISB ^Soib SISE. 

HI11Ete B HdH^I 3HSA1IA12I Ml Al ^ Al Oil Oil A1 2! M§:?lalS£l BOIOOS. 

HI12Ete Xil1 1E2I lWmD\m^2\ SSS B0IS^£« UBt« EE. 

X-il13E^ 3 ^«o| ZldH^ M^^AilAi 0IIA12I ROM HI Oi 3 1 21 SQ SMIIS MQOIOOHi. 
HIUEfe S gJg£l WIA|S|£iAIOIIOII 3 * £Ai! Ai Oil Ai 21 3HAIHI OUI2I g^DOIOOii. 

HI15(a)£ta S HI 8 011X1 21 H£H^ 3H^AilAi2l SSB3S S+aSSB UBLUte DOIOOHj. 
Xil15(b)E^ Xil15(a)E2l HCHSilE feBSISSI ^gofe OUAI^S! B0IH£IS» U B LH = ES. 

HI16E ^ HI17£fe = ^§21 Oil Ai^ Al Ml Ml TtB Ham 3H^AiiA12l MXI±B HIOJfeBfflSB BBLH 
^M^QOICHU^. 

*ll18Ete D^m l^^gi ^1AI HdH^ 3H^AilA12i SStAIS±« A ^Sofe 0IIAI3°J M^xfM. 
JB19E. BI20E » HI21£ta S ttg°l MIAISj ^Al Oil Oil 0}S ±^l^^ 1 a fflH*«» 4SS3UI ?l»01 Btgi 

a. D^m ;>I£ch^i2i oiiai^b ci^saioia wats eboid. 



* E22J ^S^^Oil LH§! ^21 



1, 18 : 5H^IB 
3 : B^^AilAi 
6, 8 : RAM 

20 : Hiaaia 

24 : PPU 

28, 32 : W-RAM 



34 

52 

64 

68 

74 

78 

98 

164 

210 

206 

216 

300 

306 

316 



RF 

Ma!c*E?-IICH 

3H AIXHICH^I 
siSQIOIBaiW 

aixi^a jaioifea 
^im Bain±B 

1HI§6 x 1 i£| 

ai^ayssi^ 

8X8 ita OHM^^a!^ 

mmoi^n\±:i\\x\±E\ 

160IE QilOIBaiXI±EH 

1 6biM mux aui±a 



2 : Dfdl2S 
4 : oi^^gxi^x^ 

10 : ROM 
22 : ^ CPU 
26 : APU 

30 : V-RAM 
50 : ALU 
60 : S§C!3CH 

66 ■ ^^^x-\mj\ 
72 ■■ 3HAianaiu±B 

76 : aiXI±:EHM^ 
94 : 9HAI RAM 
152 : 1601 e 7\StiD\ 

166 : CPUS£HZISI = 
212 : 3x8 □ K B S §i| Ai 
208 : bl^Mai^J 
218 : (HEai±blin^l 
304 : MUX 

314 : HioiBaaaixi^B 



A1 



[&S2I ^Allai ^g] 
OID. 

^ol. s ^gs ^xHB Al±^l. 0IIS§S blDE^IiJAI±gOII 2I5H &^&H, H ^XHBAI± 

sai n^aai^ xhb^^m wsai^ie* ^^is 523^^ Q^oiBs^^AiiAiOii 216H iy8£ib ±±^n 

?ISh HS3S01ISBS 0I§^ £|^0IIE£l^y Oil ^sl SOID. 
§ ^Sj^ SS "dlCIE>il^ Al^gj SOilAi AFSo^l ^l^/^JFS^ o^E?-IIOiM ^ R^HQ Jl^* 
SAil A1 " 3 ^(San)gOil 2I6H ^AlOil »SS! a UK SS "tilDS^ia AI±S eOilAI h\Bo\D\ WSDII 
SB HiCHSI^g i^fe 3 Bi ^ ^ ^ AHI Ai '* S ^SOil 2I6H #S!E! 2 HI- 
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biases hi<mqi3lhoii lhsbch 8tii^ omia^H^AiUi ^ D±saioi *i£u-ism±b» =?■ 
hi am aife soipisa aicis^is^i^ sxsbiM oh^^!±seh^ Tiis^saiiiLHOii ^xfs kmou pi^ai 

^Jo^Mi . nan AtSOil PI^E! 12 DgfS A[§of01 ^B^l ci^Myiois £gg 

S2SW BdH^S SgoH SD. 

^ysjoS, nam gdHPI^2l blGSPIISAI^gOilAi AISXKHI 2loH D^2I "01 SHI" U "±5 

aois's&f onja &x\m°± u±si\\o\ m&m oieAiiJ ^ aaD. 

nau. pi#2i nam biD2PUSAi±ss si saw ens* a nan saiaoii ch sh asiaoiotej- an= 

D^goj 5|og Ol^fllS SHofe HID2JISS ^ fe^OI SID. 

01 AI±gOII S^E! §dH 8b!M HSAilAi §J G±SaiOI XH£lffl3te 3»S0im D^S Pl^tiEfllM SI 

&k\3\7\u oi 3»s°i m^mmm ^aipie^ ^aisss^Bi nam ^sa ^ kd. 

B ^SI^SS §i§ ndH^8 sjS!tlK)|S|gJOII Pl^m 2j£Jofn ^AlZfOi! PlSoKE s*SS -xl^l 

^tyofe 510! 2711 Bl^ohOI SD. 
SXKJil Pi£5 S eSOS°l dlG2Pi!£JPI£r nam ^Isi ^li ^ 

Em edH2l 8bl^ blDSPIISPfe ai«ti^OIS|fi!0ll Pl^m ±B£!S W = Pil ^^ofe 5101 DB B 

dH^PI^S I1^2§ ^Sff ^ SID. 

oiiMsa nam ai±bs sd smrn i^g^m sd is neHsi sh^es aissa. 

nam i6bi^ tiiDEPii^Pi^ ^xfoii pi^s s nwmo\u ±hek)I5 na^oi p^m qss uicis^fia 

S XilSofe SJKHI J\^mm AI±S0ID. 

Em oi i6tiie dicisais^ife q^si «a^s aaisisi w e^= sou hhxi£! oisjbisi- smi n^2^ n 

SatSJBS 01 SAi3ife 5101 P^ofQ. 

nau nam edH°i i6diM aiasjispis^ ^ saissst action ofe Q^i)2^ sms ch 

01IMMS Hatgj HhOi S3IS PI^OilAi ftfCH Si ^±a(H0t°f D4*2I £12 XII LI- ±M£K>IS» B! 

ssafe pusa n^§i e^H ^1^21 gxuis i6bi^ ^i^^ioiiAife ^ sick 

s g^gxus a^sai tissm d^s ^i^ch^x^im s^ofe nam ^iss ^u^2^ ^ai 

^ ?I5HA1^ D2|92l 2A1£!S 5iHf 013 2! D2I9 ^ISCHS»aiOII ^^bfOI^^ ^ISSOIIAI 

^i^bFoi^i^ ^is^aiiAi SoHi^otofe nam ^se ^&ai s»= THa Aizig ±bima. 

BIW PIsOliAi, 0IS}i!S 9fMail^ ^ Dmi3SHSA4IAi£l- WEai±^2J°t ^l^^F aisafe 3120 

£ ch a ^^n^ 01IEaCHEai± 5Z!§ ^XHofe H^AilAI^F OiE^^S^I Mi ^|g»o| §ig§ ^ 

ojiMse. nam saiMAi^i^ dhs£I93±«s » ^ib ^^f^ a ^i^m ttamisa xni 

naLK Diisa a jn^?i§, 1 biasMaAi^ass acss ^^^i n^n^H^xnaM 

o^pui pi^& n^5> omi3SHSAiiAi£i- bi □ 2ais ai ±a s ^^m ^oi ^nin si^Gi 

m at pi Ai ^^ma. 

s ^go| p^n^H^^^AiiAl^ ^ DF0IB^H^A1IA1£f San S^SQ. 

n n^^^^A-iiAi^ xHa^Ea sich^oUI ?ish m\ DFOia^^^AiiAiSf sis e^ma. 

m oiiAi^^AiotioiiAi^ n'^^^^SAiiAig LHssm ^ wa^eeixi^ romhf rams Em 5i6m 

2!D. 

g n^^i^^^AiiAi^ jui£f ^ 0F0iBsn^ A ^ A i^o| oiisa » £HM exHmcf. 

nan n ndH^i nn^A-iiAi^ s 21 bici2^iaAi^gotiAi^ mp^^s ^^n^2i n^^as p^of 

J\\ o\D\^\m ^ 0f0IBS^^AilAi£f ^ AI CHI HgH^i U^m ^ 2iD. 

S. n n^3^SAilA1^ }HgJ9fM£IXI0« HSSI01 3tH±7£2f SMHI . ^ 3PH2I 2H^£iCH §5t 

mn. 

^SjohS, n 3W±75^ ^ Df0IB^^^A^IAi2f n ^ S! 3^^Ail Ai 21 ~ RAM Hf ROMS li^2S 

A^eofe il^§fi^2^M1 B RAM m ROMS 11^2^ AI-S^flSD. 

AFSXUF 3^2^ ^^nEHSo^OI AhSff ^ S ^ V S2[ ^Pl n dH 3| n^^Ail Ai B^2^ XiaSE^ 

^ n ssahim^ 3tm ndH^nf a as ^^^^s ^s^2^ ^iSotE^ ^^ieisi2ch. wism^ n § 

H Ail M ^ ^ blCI2^iaAi±g2l ^XF^g G±»£IIOI0ll )HJH ^^S AI 31 ^ PI^S Pf^J 2ecfE?il0i 
Oil 2I6H ^lEIb ^^Sil E^oFn 2iD. 

S H Ail ^ e 21 CH^^2I §18 1PI3ICH MF0I = PI Z!LH Oil ^1^^ ^ 2i2ffl. nan ^^n^ ROM2! IbFOI^ 
LH CHI HSi ^> aD. 

nan on sus i^^^oa afsei^ Ha^±gns msbssw g^ gr^sHa ^ aa. 

e. n AiiM^ mm ^k\±^ oi eifoii Pisoin aaaE ^h;h ^^wi oiEai^f xism^ pi^ 

SI B2SW H^ndHDi S9 0IIA1 "PF^" bl^^S StSWfe ^^^ A ^ ^I^S^ii i»8^ 2ID. ^ 
ndH^H^AiiAi^ ^gX^PIS 16tilM^^0i Si^2^ OlSo^ SEHS SXMI0IB3 BiKIQIOIBB »^ 

a a ai slid. 

cLtaAi. ojis^s Hsnawpf ^^'s ss^afPi wskm "'plot" gg§ Afs»xias aaaioia^ a 
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axis n Qioiat isms ^ch^oi Msm 4= sife sxmssehs sssd. 

*- = s<S B!fllSS8»E9n0ite 2^ 3»SI2a"!0l IP2§ ^®£IEH 8^1 ?ISfCfl 01 Sli Al§ 
SD. 

oiibss naa ai±us 3»§! 321011*1 ci^aaiois ufefMia s^sb dw&w am a si ch&xiib 

ilSjo? SSgAliJ 4= SiD. 

□ BHais^S S£H 8blSCHti! S&AI3I2I ?loKM hi 21 si itOII 2D S^St 1601= HSAilAIS Alg 
611= blCI2^ISAI^i!0l 22BB2JD. 

□ as ISaiS HSAilAife □ aiCI2ai3AI±H0ll SD 81S HOUHOH BS2} 4= XI 31 £18 4=8 »te 0)l3hLI 

i§ jais&a. 

ccst sa afgo| H£H5)3 = ^AilA1fe 5531 ROMOII USSCH Slfer §§01 Zl £H *±1 3 ±i S AHI Ai CHI 

o|5H 9HAI RAM2£?Ei 2^21 ^SEIfe 28 2l*3HI8i;= **§} "3H AI(CACHE)" Sill 3HAI0HEB . 
DUfUSI 5S5HZ SID. 

6f}| 3HA|ggg ys§ H^DISSI SJ^S DDS2SAH HSDEH 0121 D£H S| 2i±£Ail Ai SI LH^ 

3HAI RAMOII ^|9H£ICH SIfe HSDSSI USB JHAIofe 518 2fe?ll SD. 

as aswiife sins 3»aa aicis^iaa £aib uhoii s^ei^ na^ ^ite asnaia»!=ai Eg 

EJEal UBS ^4^3 aiJ|±BS 5S5I2 SID. 

□as sifg oi ain±H(Hi jasa ±sboisbioibb ssskm ch ^ if^s? □^aaioia^u^ 

HI 1ISAI3I2HD ei^flSSSB J\±M$\E.m BE! fe^l S| ^§5(PL0T)g S B CH II (MERGE)S S 8 ii»S> 
2 SID. 

*^ = 51ggS BI0IBS maSolCI S SfSSI ^ 0K3I3SHSA.1IA1 §y B£HS!3HSAilA-i2f QI0IBS SI' 
flBSfe 318 21s ?1I SD. 

OUSSa. §l4=g*4 g|g 0101 BAH B^EB S2IAIU2SAM JfliJ3h=aXI Oil A HIE! ROMSI HIUS) 
eUAII^DgJS S^SD. 

oi cm DSj)5i°sAiiAife mm. = ±ga asam±B(oii»sa. oiiai^ uaimioiiai aixi±D ruuoii chs 

OHS aim ^(reference) 2* ROM2S?B QI0IEIB 01*151;= S^8 WS«I2S JHAIAI 912^61 = SSi 
MS§hD. 

018)11 ROM 8 «IAII±ate S^iOl 4*S£lte SB0II DS 3E3I AIISD. 

nan a imoib ?iouot oixis bioib2> ois^ssfd. 

DBD SB SSMIAIfe H Oil XI S aiOIBS 0I8B 4= 2J8HHWXI ?IDH i2^l 2J2ffl LHiJOII 52^25 
A JS3fe 2£?l Jl^i * as^ Oi 5ISI 2JO. 

a USSi 3EHS!3 = SAIIA-Ife Ai B H 8 11^12? D¥2I flSKM (LINK)SS. ^ AiS^&OI g!SS 

soil ^ii sssi wsai^B as ai§oiiai sshb^sh(ri5)s ssAi^ife g§§ eesi 59512 si 

D. 

g§AIIMi= RAM^SOH eH(store-back)SS8 5S8I2 SID. 

01 SS0II IfBAi ROMSS^H BI0IBS i^CHLHOH 01 QI0IBCHI LHSHAi S5|OI *0ll DEH5I35SAHI 

A12I RAMfllOl^lfe aiSSOII AISE! RAMCHEai±OIIAi ai0IB±MCH ^ S^8 3HAIAIEJD. 

01 1JW0IB ±£CHe«SgE QIOIBS^S a§si2g 2B6JoffeQI SBo^l AIS1 4= S!D. 

s uasi D£H5,'3=swiAife ses si, ^ MSB^^ fliosfc lsbs A^§o^o^ ramoii choH ^i^ & &mm 

VisdWo^ SS8 5S8tU SJD. 

oi oii^uss oiraa Qioiaass sniata--^ S5e°= use! aoiBSf 5»s§ aissssah i±£Dai 
s at ssi na)5j3=sAiiAife m^H^AiiAisi &Bmx\±&m ssaiuo^mi D4=si isiees k\\mm 

4= SID. 

OiaS Q4=SI SEfe =S2i 7^S^S2IS af^AI3lfe SSfSES 5SSI2 SlfeQI. OI^IOIlAi 2V2{ □ 
S 5I4'SS DS ^BS 5SSH2 S!D. 

nam eds se. § a§!?i^££b ^ ±hboim;i sjdsi ±5£joimpi sife miEas^oii 

USEIE^ IfSKMI CHS} &?ILIM2J ol?l LI8S 51D« d^iolfe 518 ?\$s%\ SiD. 
S S,'g2 D4=2I o!E?JICHS| *ai 8 ^ f xiH SID. 

niSSS. D£H^I3 = SA1IAife SOII LHSEICH S!l= RAM 8 A^gor.Cfl «fS SjfliaiOIBB tHiHilAISI^ 
3Sj SSSSISB 5S8H2 SJD. 

QI0IBH mmSAISIS 2I*0I0IB RAMS! £IE Efe BOISoffe ^EHSfOI SOHSffl. D 2.1 H CI±iaiOI8 
□ 2fSB0l SIIS QI0IBS tt?JIIfe ^E?l gjlol^l !!D. 

feOlsl IdlSI^OI aiXI±B(RI4)» 2!!Afl±S0ll DB 3HAI£lte £IEbiEiU 01 21 Oil. B »82l D£H^'3- 
= A1IA1fe 0IEI2S2I S^XHBSXPI 3JteS8> »E^I DS S§i ^li 4= S!E^ ^|gi3}=£IXI RAMOII 
BOieg aiolEUI tHu^EI^ BOIMbHfflg 7HI 22 SID. 

Eg. s g?go| DdHS|3HSA1IA1^ D£H 3) 5 S Ail A1 21 ^ »BAI±H0l S^l S53li» 1 62H 2! 
2llAl±E-l(RO-RI5)» 2S6I2 SID. 

ai»±EI(RO)fe SS0IIA1 8l*a XI S El XI aOJE Elfc U8 = aiZI±Ei0lffi SAI0II VdL^IS AISEIfe am 

±aoia. 

aiII±H(RI5)fe 552S 3>3H§ AFSEIfe HI J.i±B0iD. 

aiII±EH(RI4)fe ROM2S*H BI0IBS MAlSlfe S^B «i^2S JHAIAISIfe aill^EHOID. 
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h4=eeisie§12S ±±aixi±s ai tsdxi aixiBEis ^gotaai Aisaa ssoid. 

S 11921 Bai^EEEAilAia ^SHSAilAiEl ^S^SSKH □ SB ^EEAilAiB E0iS!35SAilAi2l ai 

xi±as a 5ii 2*Aii±ir 4= bb. 

Eai^EEEAilAiB SSS 3diB^2a 4-E<sS gH«(parallelism)S BI33HSQ. 
OIS ffl^iS SOiXfBOi ^ Al Oil MWM ^ BB. 

01* 2! bH±= CHEai±bH±. CilOIBdiE Si HICHtH^OIQ. 

^ESAilAitHEfe Eai5!BEEAilAiB HE^Sia DSS BISW3I WS OiEai^BB. GI0IBB2J 

S! AilOiEiBS 5S5H2 BB. 

01 AiSoia B BJS2I B 31 ^ EEEAil Ai a 5g3g ROM0IU RAM Ea XhxHl LH CHI 3H Al RAMOII 

XiSBOi Bi= EEB1SS tiUtt 4= BB. 

BaiafEHSAilAia OiaBXI SXHEES AigSIE Ba ^ DiOIES ESAilAiB BBiBIOI^ SQ. 

« oi to) aa "1" a ±a°i naisj3=£AiiAiOi ^eh aixi±a axiom ESAiuEEMi hbse^i *i± 

EAilAiOil BSH AilgBOi ^EEAilAi31 31ISBEEIXI ROM SJ RAMI 2«AilSia SSfB E2I5KS8 UBLOI 
a »|Tis2 ^ = SAilAiB ai XIBEi S 3Sol AilgAIUEEMi ROM RAMS ^AilEoia 5 

5]» y»onAi£»E. aasiJJ ««aoi ^ = s«aipj oi ^asii «s ^sb oi = ai±« 

ffllXiemiJ RAM^WI±SS|S JHAI&S ttKQ. 

oia» fefssKXiAi ^ omiaEEEAiiAiB xibxibb lh^ sisrams °-nu\±m 4= besi Eai^-EAii 

Aij=^= DJOiaSSSMUIOIlAi SfS RAMCH = ai±« ROMOiEaiE DiEOH HISSQ. 

01 3ls s ESBli! RAM 0)1 XI 9 £104 Ba 01 Eai3JBSEAilAiCil S18H &J8ISI2 Ba SOil ^iiE 

Ail Ai J\ EEB1S ROMs OiEai&olXI Eoi>il SD. 

^EEAilAiB BEEIXI RAMS °-UilE» S'251 BSfflia BaiSJ 3ESAilAi°l fefOi ai JI^Ei ^Jl*^ OI 

Eai3)EEEAilAiB RAMS ^ AHI ^ & 4= gi^l CLK^OII ^EEAilAife RAMEE^Ei ffiEEoia §21 <^AilE 

5H2 «0)l BaiSfBEEAilAiE S1CW3 RAM 8 ^k\±tt 4= 2ife 6fEHS HfiAlll 4= SJD. 

nSli SEEAilAife XHEI^ES m^k\3\D\ 91 8H Bfe&*rBSE!XI ROM a RAMS AiSoife 201 

SIB. 

g BfSEI nEHJNaHS/HIAIte 'SXmiOIB RAM 21 BjflSSB CIESaiOIS ^-SAilAi bICIE RAM EE 
Si»25 BisAliJ 4= 2iE^ iOIBBQ. 

□ au. bias rams naiaiBEgAHiAi^f CHa bebxi bhes mm ^wi^a 4= at^i boibb. 
Baa iaa$g ^eeaiiaib £jg mis a 2*uiiE(DHA)siES Aissica ssH^ot sa. 
s afs°i Ea)5iaESAiiAife ^saxiEi Ai±iy2E^a aaBXi a^ijas 4«ti«tQ. 

E ai ™ E E E Ail Ai LH Oil Ai £l BOIBS 0I» 4=BE! S^IBSS »U2l EaE ?S5!D. 

a HfSo. s«sao 5W nai^3EEAilA-|LH°l SEE Ul?-ISdlAilE ^ ^ Oil ^E«§ S^BBEE Af§ 
Sfe «a| OiEai^BBs'SoH 4=^3 BS2I fefEHOIl BB B E a =! BEEAil Ai PI SSHEi ^ il Oil OiXiotE 
^"xHEa S 4= BE^ BOiBB. 

OIS OiEai±BB(HI BSS SSSS H»3I2I BE EaisJBEEAilAiB B^oMI SB. 

OIS Bfia 0IISS25 Ea)SiEEAilAi2i mm AIS3E 2ife RAM S 01 BSI. = ±EH&1 RAM 01 B D0IQO! 

RAMOIUI tfSWted A^§£IE BB. 

S HI B^ a MS S¥ESII Shffll □ B OloHg 3S0ID. 

a Ml AI 2)^X1 Ml (Ml ttUB S *S2I Eat^'BEEAil Aia BS1E EE OlOliaBAPI BDHBE Ba E^S 
X 4=ffl IdeiE £^AI±g(Super NES)" B 16BIS blBSTilgJ AI±SB CH»SD. 

E 4=ffl BeiE 2^A1±HS SI 1 "diaSXIEISM" E 1991B lOSXiE SBE OR ii No. 
07/651 265B "^SOilSB BljAII^Stl » OI 8 XI Oil MSSIh 2I^?I2| DdlOl^" E 199112! 8d 

26SXlk g&E! Ol^ftS No. 07/749.530011 St" 13 1 XH El Oi BB. 
OIS «SBS C«;iOilAi *1SI SEBB. 

0131 Ai sPXICHOHf WSi S aSS 4^Ui NESBS SSJOil *i§3fe 201 OIUE BS dlDS3llglAI±SS 
11 mci23flHAI±B0l OIB SSWEISMOIIE AIS1 4= BB= 20ID. 

g55 i;i ^cs s oil AI Sj ^ AI Oil Oil mm E ai 3 ! EscAilAi 5 Oloi "OiBIE U(Mario chip)" OIB SBB. 
S o)|A|2j^AIOIIOIIAi E DiaESS HIBEJilSJiEaXI LHOil UiS-EiB. 

= ^soiiAia oiassoi eee^ misaia ^xiaswoii s^Eia & bbess -EEgoiisaB ssj 

SJ 3hE£IXI3ilOI±LH0il LHSBXI BOiE SD. 

HMEOil S BfS2l Oil AI Sj ^ AI Oil Ofl BS WIAISi aiD23«SJ 3^E:XIB 3*0IIE£IAI±8OI EAIEIOi BB. 
E dlCI23ilB3iEEIXia Ail 1 EOil E AI E ES sgoi ¥«MI PCB(EAI B§)S 5»»H BD. 
E dlCI23iiiJ3iEEIXia PCB2I B^BOil SXlEIOi 4^ui NES DiiBESS HI32J tl&m ^E ^ l 3l?l^ 3i 
^£i S^OiaiOKDS-ESolE BB. 

9it»Ei S^OtaiOKDte 4=tti NESOilE EEMCilBOil SXia ^LHri^EiB a«SD. 

S MAISIMAIOIIOII B El Ai . tilQIETilBSiEBXICil 0IEISS(Eai5i 3-EAil Ai)(2)S 100~128:H2I 

B8 3>a ICSOIB. 

E 0IEI2S(2)S ^XiEIAI±S(^. Super NES)EE"Ei S,'S JOiJS. OiEaiEBS Si CilOIBB^B 4= 
EBB. 
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OHMSa Oja2S(2)S ^XHEIAI±|!!2S^EH 5!(P112)8 SoH 21MHZ2I M^2J^6JS2l B(P117)B § 
5H 21MHZ(2fe DM ±S2I ^N402l AI±SS* SJ^dSS =££JSQ. 

oi xi^ga^ si«&i£te oiissa otsissou ? cpuoiiea^AHi^oii am oheeiboissss naat^ 

CHI XISEIffl EEIH atEI2SLH0IIAH2l BOISSSNHI M^iiJsM HISoteQI MSSD. 

0(£I2S(2)S ES tj^B £l^g^SJS3&!(P110)g PHIH Sltedl OI ffi(P11O)0llfe OHMS *AI±B2 
S^B 21MHZSD □ £S ^E^e^aiOIES 3i±= tl&m BtfeSAia 0IEI2 CPUS ?SAI9I3I ?i 

2i¥^sasxK4)3j aasD. 

*HaAI±B(*. ^ffl NESCPU/86J3HaSM(PPU))2l ^ CPU0HEai±S3E(HA)S E(P37-P62)S S 
5U DJSI2S(2)0li aUSQ. 

&h\o\TU. QI0IB8Jaia{HD)S * CPU BOIEHH^S^a 2(P65-72)S SS8KM 

Qfdi2£j(2)oii aaao. 

OfB|o S ( 2 )2 ?^og - CPUS^EH ffl(P119)« SoH DII2EI asai*f^£(RFSH)M. E!(P118)S SoH 

Eikam.nis.rn. nam a(pio4)(pios)g mm as a aois mo^sa at at ^jsd. 
□(disss Bans 2^iiiS(iRQ)a assxia ekpi20)s s^siot nesohi n irqs jmssd. 
masss n on dm aioi&ifiE hi oubss romuojb ^ahi^o^ s^s phaiai 

ROMSELdSS 4=<i!SQ. 

)UUJ\ PHIS^EIXIfe a^(l)aSJ. S^lOlBia SI EUH|E(R)BB&OIIXH «MH NESB§(authentication)±i 

sjtiiAia qioieu iB&sfe pi^s pjb S!Shsaiia-i(3)b sssm sjd. 

PHIB3ISEIXIS £i g3 f te Eii Mg£l!= BS°SAHIAH(3)2t gof^Agg CCI PI S3£»2 2!fe OISS^ 
No. 4, 799. 635 <£ Oil 311 M £! QSJ2I 20IQ. 

O^ogoi RAM0i = aB±e(P74-P9l)S RAMCHEai±tH±(RAMA)a S6H RAM(6)(8)CHI SBEm. 0JEI2 

S°|~RAMBI 01 B5!(P93-P100)S RAMCHIOIBbH± (RAM D)3 SoH RAM(6)(8)0II SSED. 

0IS RAM(6)(8)S at at 0ta2S°l 5! (P90)(P91 )8 SoH HISS 10HEai± ± = S£iJ<fe2l a04EEH± ± 

ss«iiJ5(RAS)(CAS)a xissiot ¥*ai2s-fli(MEife Doiuasonsa EIHI0l±0ID. 

EEIII E DOILiaj RAMCHiJOII SHJOItfSI r^EH^i RAM 01 XISS * 2J°« OlttHCHI^ E|(P90)(P91 )OI g 

CHEai^ §y schema ±iis£^<£s;oi o) = ai± es zt^a ±£H^j ramoh nisof^ai Aisa 

* S!D. 

iiPIPIte HI(Hi]£(WE)fc= 3(P107)S SoH RAM(6)(B)M HI3SQ. 

ffl3IHI(H£Jft S ii3IHI0H«iJa(R)(W)fe ^ CPU OH AH g^^ElCH S(P104) (P105)S S6H 0t£l28«i JII3S 
D. 

Dia2SS 01 a g-tPIBB §J iiPIBBS SAIS2SW ^ffl NES CPUPI ^SoiaSlter ffllsaaiAII±SSt2l 
§5= °fOt^ 4= £iD. 

Hi^St^l s?AI±S2l A^fet 2^ CHEfll^aSJ SH XtlCHaEJS ^ CPUPt ^SotaS^ SStSI SSiS 

st2 sife Dtaason 2ish axiaa. 

Q\Z\2mO\ ^tim ROMO\^l\\±tlS21 RAMOHEai^^Sfe itAIEIH y*o« ^S§t 0112a Cldt0l±0ll PI 
21EI3II E!D. 

OIUH ROM0tEfll±fe ROMWEai±tH±2f SJ(P2-P26)S Sol ROM(10)Ofl PI^EJU. RAMOH E 

ai^fe a!(P74-P91)g S6H RAM(6)(8)0tl PI^EID. 

sp CPU2I ROMQI0IB8J3i!> RAMQI0IQSB1S W ROMQI0IEHH± S! ffi(P28-P35)iU. ffl(P93- 
P100)S SoH ROM(10)0ll PI^EICK 

SUHI ^AloHOtS AtitS DfaiaaS XISWXI 3I*S ROMILt RAMSS! OtLia 321 Das oBsaamoi 
^2fE EiSDfe 3401O-. 

0)1 BE , 0ta2SS CD ROMS AfSofe HICI2MSJA1±g!0ll 

HH£0IIAi ROM(10)S AtSolfe CHiJOII CD ROMCEAI 2!B)0I SXtUIOIEK UIQ 
2HI0ID. 2£H5J0IOIB » SaQIOIBB HSSJfeQI AfSil 4= S!Q. 

S£H2I CD«ai0IW{EAI2J8)!= BI0IOW±(P28-P35)fef2S DHOIB SSS ^Wl±i| ^^2= W = EB 
±bH±(P2-P26)&t2S OII2aCHEai± iiJsS ^tJolPI ?ISIOI 0ia2S(2)(HI SgEIKD. 
CD Mai 01 Ot Lt CD ROM P|Q4AI^U2I m^sl ?5LI SVOII CHoHAIfe 01 gOtWIAi 8^21 XI^S ^SXKXI 
IHI 3 a'-aXI 2JD. 

CD ROM ?|«USXI2I §i PHI 0IUS SS2I WOIM 8 §2§i PIOJSW2I UI80I fefSSI BiSDfc 301 
D. 

CilOIBfe EiEitl ROM Oil XI £ QE 100% LH II 1000% §ES WgS^I HSil 4= 2!D. 
HSU. SS6IP1I2 CB ROM2I CHISa^Atl^AILi SU Oil 2 a El E Al ZtOI gJEII ROMSD Si^ — El EL ^ 
0IEI2SJS ^OIE 3PH2I bH±fetOII 2^ §£PI SIS XHEIolfe 3dS P^PIISIfe 3tH^^£« 0IS612 2J 
D. 

m HI IE Oil EAIE! ?l|gJ3^aXI0IIAH 0IEI2ii(2)S ROM CM 01 BBa . ROMOH E ai^BEJ Ji ROM III OJ B2J 
a stt»i- ROM m±2l : RAM Ql 01 El El a . RAM0tEai±Ba S RAMHIOHEiag EStolfe RAM U^2t 
; ^OIOIBBB. ^0HEai±aa St! ^ HI OH El a g ESolfe ^ESAHAiaail aSEIOt 2iD. 
atEIEU^^fe ElOIEEIOISitOI XHEIs^S SSjffl8H= 5!S Ptte?H SD. 

5. DIEI2SE QI0IBB XH El 51 a AH ROM2S^EH a 21 CHI 01 B HKDI I SB »0|* * • 2!8 21 J AIM 3x1 
a sua, 3£H^IS OH^ Sill^2S W8H E Ql CHIOIB* RAMOH Plfla'ESMH xHcls^SI il^al 
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S EEoHl 2!B. 

**»3lXiy. 0fdl22(2)§ LH**12S 16d! = ^5S AJSSJfflAHE 8dl^ ROM(10)2 £ 8dlM 

RAM(6)(8)SB BEiiBIOI± 2!E§I gfliaCH BB. 

BdlB. 0I2I2S2I EE LH*BI0IBtfl±» LH*aXI±Hfe 16HIS0IQ. 

ES ROM(10)2S^B QI0IBS 2-5CH LHfe S5t2t RAM(6)(8)0II (HIOIBS JI*Bfe gSJS tfl ffl 8 El 0) 2^ 
II Si 01 tUffll'oS 2J6H ±J§< s^Efe SsCHXI XI SffeB. 

dl^oMI DI£I2S(2)S CD ROMES^Ei gg S! Ba^EIIOIBB ^Wl^olCfl RAM(6)(8)0I! 3l^oH=GI 01 

^HSAIIAl J\m 4*ffl NESgfef*HB5J*l(PPU)2l HI □ 2 RAM 2^ DI DMAS S#6DI ?!^0IB. 
01 MOtCHI Ai SfefSI II^IB BBItBS 0IEI2S(2)S RAMPiaiSSt 3! RAM«i|AH±SSt» dtOI!±AI3i *| 
B&2SAM CD ROM2S^Ei PPU2I dl CIS RAM2^ QI0IBS SSote 3i§ 2§ohE^ 
£10151 ^ 2iD. 

CD ROM2I 9«Afl±AI2iOI ilDte ARCHIE g?oH2 CD ROMS HEH^OII &I9 381 Bi= 318 BB2 
S(2)2I flB^EB SB^OIB fflSOIQ. 

uiciSHioia a 2U2aioiBfe cd romchi bsedisoii sen 21 hioib jist^ah a^ao. 

BIOIBSJS^IsB a0IBbl»*(d8Comlpression)3l«rS 01 SOKHlAi 8&21 JlteS BEIIKJOI SB3IJ3 
2!B. 

0^|og( 2 )2 o^*g QIOIBS CD ROMBS^Ei 9!<A1I±& *0II SSH B£H5! iigAIIAiS SSI 4= B!= Al 
ysO S*! B SS AIBLHOII S2U QI0IBdl&*8M>BSSttl HIOIBS tJISI^SQ. 

D(B|2S(2)S 21MHZB^2S stSEPI HIOIBS RAM(6)(8)2^ S^S^QI 2^?Bfe 4821 AIB 

LH CHI UlSt^S S5SD. 

BBA1. SfS 8*21 dlB2B0IBB 2CI2BI0IBPJ SIS* 32! CD ROM^AII^ AIBLHOII SEUS ^All^ 

SB. 

3hu oiae-amai b 2*aii±aib2s bsb aui^ ass a±sim * HfeQi oiss qioib moisg 

Mfll «iAJ±AI2iOI Ofdl £'S (2)0)1 2ISH QIOIBS HI B**a#WI 6*S8I S±HH3I fflSOID. 
0f£l2SJ(2)OI dl£, l ^8 ^Soll! 2! QBE ^ BSH^SAtlAi. <*ffl NES PPUfe BS »£|SfSS 
01 4^81 4= BB. 

mm. ^eb ^m^h Eixiatfe i§i.t ssouife Dia2S(2)s &>*hii as sehs qioib* cd rome 

S^H a!MI±» 4= BB. 

E& BEH^I RAM 01 A[g£|W JUgJBMBIIfe ^! 23 HH Ei £1 S 5S6IJII SB. 

9!JSaHErl£l(12)te HIOIBaa^aS HISWteCB S^£^0I £Z1 g^Otl ^EH^I RAM § "422 SSKRS 
RAM) £ ±§!^ RAMSBSjB2(RAMCS)B 39138131 W8KM XH83I(R)« S5H SB ang HH EH £1 SI S( 1 4)0H 
22SD. 

^B*!ES. RAMCHEai^fcH^OII UgH&BO 6)B 2IEIO. 

e g SSIOilAi. 0^I2S CHEai±BBS RAM(6)(8)0II fi§5S HIS&B. 

aau eiaiiss^oiu isn-s s^aioii □ chesi^bbs ±§21 asaa vccoii bsbeb bub 

BBSE(OV)0ll BSBEBOII BB ofOI^S Efe SiJSl WfeSAI9lte 2J^BSJ2SA1 MSSD. 
Olgj^ES "1" Efe "0" Ol LHVDJaSS ai3CI±HS HWXIM 3D. 

BAilS*WI 0h£l2Se OIS HS3I2I US (HI BB g^M^B. ^ 0IEI2SOI B§Elfe RAM^JA1I± 

aibs 2sni fejfs^Boti a a am. n m^u\^ 0f£i2ss°i di s^b chsb AfsaB. 

oia esyg a\i\±Bm AhsassMi ^a. oiaass miaa msi^b ^ssjoi b^2i db a 'eh 21 mi' 

SdlClblOI±B M&J\$s6\Q. 

MIBSOH B0IB&I RAMUSOI 3SBS ^SS *4»2I BH2II4HBS^I B6HBB. 

JIIQPt n^ixi 3SS1S2J S5,^Ei HKMSffeCB A^gi! 4= 23. BEIB BS SSOl 

CHS SS^iaD B »g aiOIMS BEHaiHSAilAIOII 2I5H ^SEIE^offe 518 J\moW\ olfeHI 

AfSl =4= S!B. 

BBAi JIBE! SStiHi 3HAIS2SAH SCMggOl BS J\^m S^aiOISeB Q WhS g^aiOIMS 

1 ^ SiD(OIIBaa. =^AilA1Ss 30MHZS S^BB. SifflWI iif^SS' 3SSS0I 15MHZWIAi a3>SJ2 

= ^S£IE* SD). 

HI2Sfe HI IE Oil BBB S«S12! ^IB ^SBIIB SiElEi ^^IE! SS^B ^ dlB2^IS AI4H2I 
BOICHBSOIB. 

OHBSS »l2Efe t! SE 2^ 0KHia9U^J S AH S0HSH1 2!fe ^E-l NESS BBBB. 

BBB s tfg§ A1I2E0II EAIS! 21B^S iS^BOICHBISB NESB3 S8S01U Al^gJOII HI§1 

an afeD. 

^ffl NES^ WI»S« 65816SSS QJOI BSSSAHI Ai 2! 16HIE = CPU(22)B ^ffl NES2I »IOiai3(20)LH 
CHI 2!B. 

? CPU(22)!= OtlBSB 128Kai0ie°l 2*3 RAM(W-RAM)(32)0II BS2IB SID. 

E. ? CPU(22)fe WISSB 32K?JE2I dlB2 RAM(V-RAM)(30)OII BSE! 84f*l£ISXI(PPU) (24)21 23 
§E!B. 

s CPU(22)S= 4=^ Efe ^gfgU^y SB PPU(24)a SSotOI dlB2 RAM(30)OII SB61fe lii B 
II H 21 B. 
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CUBAi ^ CPU(22)!= PPU(24)3I HICI2 RAMS 2«Ail±SHl 2!SUH 01 2.! 2.1 AlZJCHOIlAi PPU(24)S S6H HI 

□ 2 RAM(30)§ 4= 2!g 5501 D. 

PPU(24)S= UICI2 RAM(30)23^H MSJN2I liaitiia(36)ttOII HICI2 StgS tt«AI2JQ. 

Est. CPU(22)S= SIS RAM(W-RAM)(28)0II SiS S43fl EI6HI(APU)(26)B SSSD. 

AI2EI2 2i= AlSESi ^bloHl 2!i= APU(26)!= 3)1 21 £1 XI ^°l ROM{10)0)I USE! blEI23)lgi±±S 

3m°\ ^ii 255(01 §a§ arssAi?jch 

CPU(22)fe BXI APU(26)S SoH SfS RAM(28)S «!AII±tt 4= SI D. 

PPU(24)2) APU(26)fe RFESS3I(34)3 SoH AISXIEI IB 31 HIS (36)011 2HEI0) fi!D. 

4E) NESLHffll Site UICI2 RAM(30)S 3^d.lXILH°l ROM (10)011 3I3EI0) 2!fe SttHIOIBS 21 

IH 21 OH Si ROM(10)S MS 2^2^552 01LIB 3)I£J0I BSflOIEIta SB Af§l SXICHIOI 

BE XH5fo)2 2!D). 

oiei oi sm. oil ass ±HB0i=se. Efe ci^aaioia us§safe aissoii hicis ramooxhi 31212- 

01 sioiot sq. 

22Ei! ROM(10)S HI IE 21 B±HSs?3l2 £A1B^aiE)(1 )21 S^EIfe XH2E2I SU9i^B(18)S S6H ^ 
CHEai±tH± Si ^B!0IBtH± fefOIIA) CPU(22)0)I°I 5H ^AII^SQ. 

PPU(24)fe gS? CPUCHI0IBtt)± » SS? 1 ? CPU<N = M±ffl££» 5H^B(23)S 3-lfl JHS3*S£I XI2) 2* 

Eiteoi 2 oi^^ oi 3)i.gi3i2BXio)i mss ppuaioiEtiJS a! mm^ss assui ?iah isi *ii3on>i 

91 SOI Q. 

APU(26)I= CPUbH±: % 2CI2bH:M27)S JiXi 3)1 2! 31SBJ XI 2) 2^ ED. 

CPU(22)2I <HEai£32JS 5SJi ROM(10)2I 91X13) 91X1 OOUMTH M *i El 2^ SSSEI2. 2S322 
32KB0IM A)l 223 = 5? UVKHSD. 

2 22EU ROM(10)§ CHS> CPU0)2ai±SB°l 1/2S A)§§!D. 

SajSjog CPU(M = ai±S2^2l 2t 32Kb)0IM Ail 2 21 i= Oil Ai 2-1291X1*= **S RAM(32)H) 01 3 aiXI±E)°l 
CH2ai^XI§8 9-1 SH 0ISSD. 

222i! ROM<10)°I 5l2jSSfS CH3H 40il 3)b)0l MOI D. 

=£ffl NESOilA) AfSEIfe CPU(22)i= E§31 ROM( 1 0)2 fll El CHE3I^S XIS& 1 4= 2!D. 
s>SJ 0)EI2S(2)g 2X1 16UIS 5SJg 3)£BBS 31X12 Si PI OH S Oil 2 8( 1 0)LH El 32Kb)0l!= 

1!32) 32Kb)0l!=1S3BS £JS!o)3l 913 B J3aiXI^B» 2S5I2 2iD. 

S WIAI^EJ M Al Oil Oil A) 012I2S2 -ffl NESOHEBSSm □I83H= S»l 24bl!= (ME2II£SZJB 31X12 2! 

□ . 

OiaS 91X1 $00 : 80000IIAi Al^offe 91X1011 ROM(10)S SSolffl. 3)2EIXI 0t2i RAM(6)(8)§ 91 XI 
$70 : OOOOOIlAi AISfSQ. 

3\&.Z\l\g°i ROM(10)Uh RAM(6)(8)s g£9| tH^s 0IS»3 EI22^ OJEI2S0II 2ISH SBS ^I^S 
4 SiD. 

Est RAM(6)(8)S ROMeD2 »B ^ES ^AHI^ft 1 4 afeQI OISIESS 01 SSS »S6^2 

0fEI2£J(2)S 4=ffl NESLH 0)1 01 H §} CHI2EI. ^ RAM(32)0IQ blE!2 RAM(3O)01l SESf ^ 
CHE! S^S 31X12 2! XI SD. 

0F£I2S(2)0I QIOIEIS »£lof3l 9loHAife Efe B|e°«g 5fS»PI 9loHAife QIOIB^ RAM(6)(8) LH Oil US 
EICH aiCHOfS! SD. 

CQBA1. NES 0FEI2S 2^2^01 S^6}2 S!fe CH El 534S0I RAM(6)(8)LH Oil SXH6101 

Of mo. - - - ■ - - - 

0J£l2SHS2aOI S2 = olfe Oil 3I^1E! Oi El CHOIBfe ROM(10)OII SXHS 4 2! 2. SiS OiEl 
RAM(6)(8)LH0II SIHS 510IQ. 

4ffl NES2S2^01IA12 1S& 3§3^b RAM(6)(8)LH0II SXHS il23^ 2JQ. 

OI RAM(6)(8)S DIIEaSaOII EI6H XIBXMI tJIMIES E!2 Al 12S S3420I XHSBWOtB 3dOI 

Q. 

&]2AI 32a! W4-3I 0I2 2^ 4=ui NESEI LK ^ CHI RAM(32)«I 3l^!EICH0t2&D. 
DIEI2S(2)0I S|£S Hie^S DIEI 23fM El XI El RAM(6)(8)LH0il X1SEI2 2EI2 2f aiMiiaigOl 
aEIEiSHH 4=Ei NESEI Xil OH ol-OHl Ai UICI2 RAM(30)S OMASSI SOID. 

NES2I CPU(22)fe QiX\ 0IEI2SJOI SXH6IXI S^ XXim NES2I HIWQI3(2D)LH0II 2!Ss Si LK 
9 RAMOII SESIfe SSI 31X12 SID. 

0hEI2iJS OIS RAM Oil §261= S£S 31X12 2! XI SEES 01EI2 ROM/RAM 111 ^iti NES RAM Z.HHI 2 
gi 2§ CHIOIBfe CPU(22)XIX)I0II EI6H SHU. HIS El 01 Of SD. 

QioiBfe DMASsi mm ssnzHSEiau s^oisa cpu(22)S g^^oioi ssi ^ ao. 

0IEI23^EIXIEI ROM(10)il RAM(6)(8)S 2i 3II SJ Si fef Oil A1 S±2 ^01 fflj^SD. 

CPU(22)^ 31MBXI2I ROM(10)a RAM(6)(8)0il &A|5t2S §ES ^ 2Ife SSJUSSJfc XHICH 31X1 

2 2!D. 

m«(Sa)Pt yg5l3-IB BAilHAIOII 0IEI2SJS S22EI2. CPU(22)fe ROM(10)21 RAM(6)(8)2 = 21 S 
S§ g^dt31l E!D. 
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01EI2SOI ^13131 ?loHAHS= CPU(22)2I HS3S0I ROM(10)0IU RAM(6)(8)CHI 21 tiHf£|SI 

Tllfe 01 S 2^01121 S5§ E3ISI01 01EI2S0I ^OHS SfgS SSSfflUMI 3IQEI3HU. Efe CPU(22)3I 
i?3E§ STS RAM(32)CHI 3HU5KM 015(^3 RAM(32))0II AH ^Solfe 3301 0. 

01SI2SS *BI NES2I CPU(22)3I SSHEHSSH! 2-IOHy* 4= 2!S= 3101 3lte§i SJS aiXI±EHS 31X12 S! 

D. 

Oil aiXI±Be§ °IXI $00 : 3000CHI Ai Al SfSlfe. CPU(22)2I 0)I2£ISS°S SSSEIQ. 
XHI2E0I1 EAIE! fcll2Hf0l ^tt) NESfe DS8! HICHiJSS S^i!2*CK 

=£ffl NES2I CPU(22)!= ROM(10)S 2HAHI±ol2XHf OH »IOl&Ifi(ROMSEL)B W4BAI2!D. 

=£EH NES(22)i= WSaiSISai^B 3HAIol2X1&[DI EISai*&!fl(RFSH)» ^^AIEJO. 

QIEI2S8 SStS 4= EH NES2I CPUCHI SIS 2JHSS a*fl£g ySJ«2§ oj a B eaj fi(IRQ) 

5 S^SD. 

?;i?og CPU(22)i= £IE£Js2> a0ISt!ffi« s=AISiD. 

Al±BEfOI8fc!fite fllOHSI3(20)CHOII Site B0IS Jffl2!aiS(21)«IA1 if c= E! D. 

IlfSI-S/EIAHIE^SE XHI OH SI 3(20) U CHI AH S^^SEJCH 711 S 31 M El XI CHI 39I3SD. 

Sffl =>EH NESfe 8JS4(l)£Efll. A^(0)£»l 3t £IAHIS(R)£fll6J2l CHIOIBS & l 3l DISS* 

NO.4.799.635S0II CDS 7IIS 31 = £l XI £21 SAHESAHI AH(3)2I IHSSH= 3lfe§ 3 Is EJgitSAII AH(25)M 5 

S 61 2 24Q. 

QISS^ No. 4. 799. 635^011 711 XH S 2!gH£AHIAH(25)fe 2!§0I a§l COUMI CPU(22)S EIAHIM&EH 
£ ^XIAISJCI. 

HI2ECHI §?2S uaa 4*ffl NESdlCISTflSPIfe CM ^ I CHI HS*=I2£S1 3l = EJO)E!Q. 

0)1 SME PPU(24)H SSofte ^ffl NESOII && ^MIS SS§ 1991 a 10SX1S " tilCI2*HEISXI" 

21 SSi 31X12 SHE! OISS^ §S No. 07/651. 265S0II 7IIXHEIOI 2i2ffl. OS CH3ICHIAH EJSSD. 

pis ^eh nes£I ?iiaj3i = £iJizioii §a3i chs ssafePum a xiahisi ass "s^xheiai± 

m°\ SIS CHIEEI 9«A1l±5ftl S! 3 S Xl CHI AISE! 21 ^ 3 1 &! if XI" 21 SSI2S 1991 tfi 8S 26 & Oil iS9 01 
gg^ ajifgi No 07/749,530221. BtS°l "2X1013 g fefCI ±S HI 01 & XI 21 01 CHI AISS 21^13 

SX\" £ 1991 15 11 SI 19SJCHI §§!S! DISS^ i£! No. 07/793. 7352CHI a I JH El CH £1 12 . CO ^ I CHI 0IS8 S 

a as toss gj^ssoun &jxhis 3iteii aeci □ sjs §23i nasi ^ssahiah dmahs* Algols 
sEtoii asEicHots si23i eiii i k oi ej^sisq. 

[QE1AH. ^SISSUAIZlg «ISS2Sttl S6M0I2 3I *±EJfe ill! ?IX4SXIdl2 2 AIZ!S 
SISofe 3401 dUfiJolD. 

OlSMi 2HE|3?£2I g^a ill til Oil SiCHAi ^gfil OI^OI ^SE!D. 

J9l3Efe HUE Oil 2AIS D1EI2SJ21 Di 91SEIXI ?S2±i ^§51^1 311 S3IMEI XI 911 01 ±( 1 9)21 ol 
LI2I feJAIOIIS LIEIt!! A1AI20IC1. 

S§, HI3Ete X1I220II EAIS =^ffl NESHICI2 711 S 51 E 911 CH S 4=goDI « S HID 2711 iJ XII CH SI 3(20)011 CH 
si OIIAI^Ei 2l^ol^S2l AIAIEOID. 

Oia» aiCI271lgJ All CH 913(20)21 0\S1\*& 7llgj31MEIXI(l9)2l CHSICflfe OIPICHlAi £} 

5 s g*i "TVTilS^I'S 1991 a 8^ 23SXIS QISS^ No. 07/748. 938S2I XII 2 E LHXI HI9E 

CHI EAIEI01 S!D. 

BI4(a)E SI XII4(b)Efe XHIIECHI EAI E! 0IEI2SH2)2I S^DOICHDSSOI D. 
E1XH. AHI4(a)E » XII4(b)ECHI EAIEJ Ma PIXI tiH^CHI CHoH ggiD. 
SS.HH^:(INSTR)fe SS3E1 CM EH 0IEI2S ^S2±(HI AHIgolfe 8tilMtH±0ID. . 
XtiH±. YtiH± S! ZtiH±^ 16HIM OIOIBtiH±0ID. 

HAW^fe S ^'AIOIICHIAH ^EH NESCH = ai±tH±OB EISEI^ 24HIS ^ Al^g CHEai± HH±0ID. 
HDtiH^fe ^ffl NES2I CHIOIBtiH^CHI 801^ ? Q| 01 BUH ±01 D. 

PCtiH^fe DIB2SJ2I S£2^3ISEH(^. SIBjaiS! fflXI±H«*(76)2l aiXI±B(RI5))2l S§3S WBAI± 
D ^a2±CHI Hlgolfe 16HIMtH±0ID. 
ROM AtH±fe 20tilM ROMCHEai±tiH±0ID. 
ROM DtH±fe 8HIM ROM CHI 01 EIHH ±01 Q. 
RAM AbH±^ 1til= RAMCHEai±tH±OID. 

RAM D_INtiH±fe 8HIS RAM El ECHI Ol EltiH ±012. RAH D_OUTtiH±fe 8tilM RAM 2101 S CHI 01 BUH ±01 D. 
0IEI2iJIll NESfe 0IEI2sJill ^ffl NESZJCHI CHIOIBM 2$ol7l «S CHI 2J CHI 51 U M 21 Slfe 31 

= £1X121 RAM(6)(8)S IS§!Q. 

=>ffl NESfe CHEai±tiH±(HA)2l CHI 01 BUH ±(HD)fi SoH 01EI2SS ^AHI± SICK 
4^ffl NESfe 4^EH NESOHEai±tH±(HA)g BB DIEI2S2I aiXI±EH(76)S 2«AHI±*1Q. 
^ffl NESfe 01£l2il(2)e SoH 31 = £IXI5S2g ROM(10)3I RAM(6)(8)S 5»AHI±siCI.^ 
ROM m OH 71 (104) 21 RAM AHICH 31(88);= ^ ROMil RAM 21 ^Ail±« 7HAI613I ?ISICfl ^>uH NESCHI 2ISH U 
SSS 0HS£I2DAHI± aS3iJSB *tJSD. 

OUSMI. QI£I2S(2)S ^ffl NES3I RAM 21 0HEai±XI§8 AIE6I2 tt£l3l ?I6KM 

5S-9 
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RAM£je<£J£(RAMCS)S MS§Q. 

HI4(a)E 9i HI4(b)E0ll EAIS X.Y.ZW^fe 01EI222I LH^QIOIBtH^OID. 
XbH±21 Yttt^fe ±±BI0IBW±0I2. ZBIOIBCH±i= bH^OIEl. 
Oil bH±§8 16UIM2I SSQIOIBS 5Sa>Q. 

01EI2S(2)S ggOHS ^SofSAi Xffl±21 YW±^0)l SS&iaiOII AlgElfe QI0IB2I ±±M. Zti\±&W 
S axial 01 BS 212} 

3|g ^ Hill ±H Oil PI2JB01 2iS LHS8 31&SKM USUI* CM Ei HI 321 31 II ±H Oil 3>I^AI3IB!= SSS 
61 8! St OH Oil ^£fe&aBSXl(ALU)(50)fc= Xttl±21YtH±g BSD ^ ±±SIIII±H2I LHSS =$=BolCfl Sii 

si*, n s£fsju« ztH±o)i «teCK»as 01 ztH±s= am±a(76)oii saaoi «□). 

01EI2£!(2)LH2I gSa3SSIS(60)S S1S2I i2Ei CI3SSKM SS HICHdSfe ADDS&B JHAIAIIJ 
2S!2? ALU(50)0)I HIS SB. 

HI IE Ml Ai UlBSfOI 01EI2SS Si? iJsM 861 4" 2!^ ROMbi±. RAMffl^ * ^ffl NES^bH 

±011 aasa. 

01EI22(2)S ^AI±gOI =>Sol2 Site »0HH3I WSKM ^4=ffl NEStH^B »SH 3SS HIOHfJ 

2. cnEai±iis §y aioiBiJSB saisq. 

ROMbH^B 31SEIXI RAMbi^te CHS! ^CHS AlBOtl *M£I2 2!te =£Ei NESSSfWI BBAi Si 
£ 2l!A1l±E!B. 

S£H2I 4=IH NESMS 31SEIII(HIAi, ^ CPUOHEai^BBB BI0IBB2IS RAM 31 ROM«|-*IS 23331 W) 
SM RAMjU ROMS aas aiMi^axi StfeD. 

s at a 21 a*a«i bbai. oiei2S(2)s hmeoii eais romw±b ramw^m nesw^s^b 

2I32S SEIAI2JB. 

QI£I£S(2)S ^ffl NEStH±6f2S SSE! JISi 3AI5KM. AISSfBIl SS *f ^E2I ROMbi£21 RAM 

S5H CHS ±1&J\ ROM2H1 RAM S! 0)1 aSEICHOl oltellS B38Q. 
ROMfcH^B RAMbi±S SSIAIH2SJIM 01EI2S(2)S ROM« ElEolte 3! 31 RAMOII ElOISolte SB SAI 
Oil S4= 2iB. 

0ISM1 01£I2SS RAMS an HI £8*31011 SAI ROM2I SHWI^l SSBOHflHI 3IBB HfiKOI. RAM^Ail^ 

AlBeb fefSSI ES 2!iA^I±A!B8 £te 2i<S ROMS2gE SUITES ^'§1 ^ S!B. 

HI4(a)E0)IAi. 01EI2S(2)S dl211f0l 2 32^ SSaaJIfcS M^AilAiOlffl, ALU(50)« SH6HQ 

2!B. 

ALu(50)fe a&3i(64)oii a a eg aM s55je?iich(52)oii sis us Bitfssas&a hi a SO 01EI 

ALU(50)te SUCH D3H1¥H HICHBsS 4>£1&0* S&S&h HH B3 -0R3 SJ Alii 

HI4(a)E0ll EAIE! BB1JOI. ALU(50)te Xbi±21 Ybi±s=^Ei Xi Ell SSi ^tJSHl. SS CIBCi(60)B 
HI OH 4ii S 0(1 2I5H ?HAIBfe SilS =>io!2. 3EI20I S^SjUB ZW^OII HISSQ. 
01 HI ALU 31 HI 6 E (HI S5S1SA1 2D fefAllolTII 3lsE!B. 

01EI2S(2)s 3X1S12I ^^*1 Si SI QS nfflBSSSJOl SUITES 4= 2!E^ SUI?I§! m^^^ 

2! olE¥IICHB E*l 5&S12 2101. Olfi 5§i llSolfe blCI2?llgJ0l 4= 21B. 

01 tlH. D1EI2S(2)S M Al 21 CHI Ai aj^BS OlEfill^e §I1°=5 CHEfll^ES aSAI9ltHI ESOIB^ I? 
olE?ilCH(52)« 5&S12 2! El. _ 

oieiess Ei^senoi ±aa^oii 21s 24 simei hxib a§ofe xiiH2i yjie* xissssmi seioI 
jii ssnaaoiflD. _ - 

[QE1A1 ZIEH^ gsi'S ESB2HCH31 XIS51 SIMCHI PISSIOI 4»SEICM. S5olE?llCH£lS(52)fe B!«A*gfS 
Smt\ SIIQIOIBS a SAI 21 D. 

□ El 2 LI Ai . □ EI1QH0IBS EI^SaiOIEUI ?I5H HI2E2I ^Ul NES HI CI 2 RAM(30)2I S161^ AXIS 
g E! El. 

01 ID). 01EI2SJESBdHCHfe SXl^gAI 4=ul NESHIEI2 RAM(30)g bIMSS 21 B^&SOIB. 
a»SI=9IICH(52)fe D±«ai0l ±3£!SJa XS1 YE1221 ^§5(^2! ±S2I feBB H SE2S ^ISofJil 
51^ S3 ;i*31l61ffl QHS^S'S «S§S101 X » YSH3I NESHIEI2 RAM(30)S ^SAI3I^C1I A1S 
ElS g EH 21 S 21 (HI CHSol^ ffl»AI9lfe 01 El S^g a^ggOII §BS!D. 

a a 5(E?J | 0i( 52)fe 3fS£IXI RAMOII E10IS51PIOII SAi 3f*SS SfS aitfQIOIBB «H ffl g Al S 2SMH 
RAMQI0IB2I S£5§i £l±:SlAI3lfe J\^m 3>t= HI 0IB2HWB 2SEICH 2!D 

EIlgSIQIIOIBfe XBHQI0IB21 YBHQI0IB31 aSEIOl S5ofE«ICH (52)011 tMQISSlim #011 31SEIII 
RAM2S SSEiD. 

S55lE?ll01(52)fe PLOT X 31 II ± EH (56) 21 PLOT YaiII±B(58)« «SH XB3HI0! El YBi±GI0IEH W 
^iJSlB. 

a s Al 0(1 0)1 Ai PLOT X 91 XI ^ El SI PLOT Y£)III±EH= HI4(a)E0)l EAIE aiSlttOI ^ 3H ELI aiII±B31 01LI 
5 0JEJSa2l'BSaiII^H(«l«Ba. HI4(b)E2l aiII±a«^(76)LH2l aiXI±E)(RI)(R2))0IB. 
E E5E51E ?H01(52)fe VBSI II±EI(54)S SSH 5!g^BSSB ^iiJslB. «*SSIIEL El±«aj0l§ 
aj'ajaa |f£j2 8 --8aiII±EH 0HS^O)l HSa^ai. OUW ^ ^ll i aS2^ 1gg(column)2l 0BS^± 
S »IISB. 
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»*»«=aio«52)te x. vb&ibioii aaa aw(MEai±a s»hoib« mbskw sxf ram(6)<8)oh 

SXIOi=ai±te «S^aa(53)B S6H RAM fli 001(83) 2^ RAMCHEai±W± (RAM A) Oil flHIS S^SD. 
SttBIOIEfe B3BSK55). SEIfi^'Ai(93) £! RAM HIOIBW±: RAM D-OUTM #oH mi\ RAM Oil HISS 
Q. 

M^ofE3IOi(52)^ ^Hi NESStt5S8Itt sSSi ^JIofSAi H S H £H CH (KM! "J^" dl ESS CI±»£IIOI 
AI±BB BIBS^I ?loKH SIHH2I ai4l!0l JH^3^E ^±XI§Eife SB P*»SD. 

n -^fer tiiMsis ^sain ramoii ;i^Ba si^ffl. zt naigjoi c\±mz\\Q\m Eigo^i ?ioH oiibb^ 

«3! No. 07/749. 53021 DMA Sl^M MSoKM 4*IH NESUICI2 RAM(30)Oil HSSB. 
B*8^«01(52)fe JHflOtfllS H^2S HI 01 Site SOI. :>*teSf2S SI 3 3313 ±«asa« 2«S ^§ 3x1- 
£J Ziai^sll^ ^fll^ MSB ^ 2JQ. 

SttSEHS afiAI9lfe S OISOII. B5»E9H0U52)te RAM(6)(8)2S^B RAM-in HI 01 

B£HXI(82)a BB(83)§ eSH s*XH21 ^(X)(Y)Exi Oil 21 te DM &! flt Ht SES 
D. 

RAM (Hi EfOIEofe RAM(6)(8)ES^B gftHSOl RAM Ql 01 BO) XI Oil S^AI^E^ HSS 01221 S! 

CilOIBM MS»2£M| il±SfH 4* 2iB. 

E°! HI4(a)E0il EAIS RAM0IOIB EH Xl (80,84.86)^ M«ofE?llCH(52)0il 3BSt QIOIBB XllSotfl ?I8* 
0\ 3\=Z\X\ RAM LH 21 dl^§aiB(bit plane)0il XH§EICH £!i= ^ Oil CH 6H *>*J8 BBBIOIBB tfluH 

S Site HI AhSSQ. 

RAMBIOIB£HXl(80)fe *>ffl NES2I- RAMB10I B£H »(80)2I LH§S ^0^4- £!E^t 4>IH NESBI 01 BtiH ± Oil 
£^EICH S!D. 

RAM B!OIB£HX|(80. 82. 84, 86)^ RAM HIOl 2I(88)S 38101 SD. 

RAM BI0IB£HXl(84)(86)^ RAM(6)(8)21 BIOIBB 4*±lo\0\ 01 HIOIBB am ^ B M^(76)LH 21 ±§21 Eil 
Xl±EiOil AI3UI ?lohCH iiidXi ZtH^Oil HI8SQ. 

*^£|£S RAM0iE£ll±« tH IH § AI3I = Bi Xl(90)^h RAM fli 0^1 (88) Oil 25a£!D. 

RAM ^1 CH^I(88)fe RAM AfcH±» S5H RAM(6)(8)2I XI§oM ?l SKH aiXl(90)LH01i HSEI01 2!fe 

04 E £11 ^ S AfSslD. 

EE, NES^ 01Eai±m±(HA)B HoH RAM XHlOl^[(88)M SUHI^S!Q. 

Bi?aBfflOI(52)fe aiXI±B(R1)°l LHgOil 21 6H M§EJ ^S^lXlOll CH S a!«lfaSS2l aiXI±B(R2)2l 

LHSOil 2.1oH 4^?lxl01l LW§} B!« e.lEof£fe El E^i s (READ PIXEL) S H Oil ISofOI. 

3 §11 «ail ZtH^ '«2*B2!(87)B BoU ai XI^BM^(76)LH 21 ±§21 aiXI±BOH HSAIE1Q. 

01 B5»E«0«52)te ?IOil HI7SE. HI8(a)E S BI8(b)EB ^^^SAi SD ^A-1181 ^IsEICf. 

mOIS^S! WfflaiXI^H(62)a ALU aiOI^I S§CI3Q(60)fe S^tH±(lNSTR)Oil 2S£I04 ggtH^OII ^ 

aHta SgOil S&SKM M^e 5HAIAI3I5I «S HI 0^ 5> (CTLKO! Oh£lSS 2X4l^o^ Oie^)fi 

WSSAiajD. 

D^EI2^(2)g ^XH2i Sli ^aaSAi DSOII i^MM §Si SilXlofe ^l^e ^ l^OlifBSlS U\0\B 
SHSAilAIOlD. 

mOI^EFEi aiXI±B(62)fe D\^o\& 1 MfOIMLH Oil S § Ol ^1^^ ^ 2iE^ H§oFH 2!Q. 

g^0ihH±^2l ggg aill^B. ^8 BI4(b)E2l aiXI±BB^(76)LH2l 31 Al±B (R1 5) (HI HSEI01 2±±= 
= ^HS3^SEH2I LH S CHI 2! oH ^±^HI§SQ. 

D^IES(2)0il 2I6H ^ii Sg8 HI1E2I =§31 ROM(10) E= 0FEI2 S2! LH " 3H Al RAM(94) E^ 3^ 
MBIl RHA(6)(8)0ilAi ^ = D. 

S^Oi ROM("10)OII H § r EJCH S ROM'X-ii Oi ( 1 04")( X"if4(b)"E)S Of RO"M( fO)"SI AT 'S 8 S Uii'Xi 
of 01 OfEIES2l gi tH±(INSTR)^Oil ^^Q. 

ngn^ ggoi 3HAI RAM(94)0il IHSEIOH 2iDS. H 3>H Al RAM(94)E^^B 3HAI 

RAM#^W±(95)S S5H SSW±6fOII s El 311 SQ. 

^ CPU. ^ NES^ OFEIS^ H^H^SSS ?ioH H^D^ ROM(10)2! ^^S KOHohE^ =±^H^ 
EJOiSQK 

^EH NESH^H^g DfEIESOit^l ^§21 ^lil ^|«ofE^ IlAlor^UAi. QtB2S H§2^3EI ^A4I 
±o^l ?loH DfEISSOil ROM(10)Oil H§E!CH ^ 04Effl±« XII5SD. 

nmi^EfB aiXI±B(62)fe ^OiaiE(lookahead)S^^BB ^^3H!o^ 91 3 Oil SiOi^ CI 

3Q3f 0114 ft ^ 2i>ilof^ ggsa §Si SBaSBteOM M^g:J\ §= h 21 §1 iumi 

M^(60)LH2I D3§ U XilO^ti^^ ALU(50). §S6fE«l (M (52) . 3K Al HI CH (68)* (Ml Ai ^ii^J Sg3E-0il 

2i6H xiAia s^g £s ggsffe aioiijfiB waAiaiB. 

E. 0FEIES8 ALU(50)afe H^S g«^di^l(64)B 5S8rH 2! D. 

n ^m^I(64)^ ±§2I SSOll fgofOI X±±W±2^ Y±±W±^^E-i ^^E! 2^H2I 8bl^^S S^J 

a^sKM, n i6diM asidJi zm^oii ^^Q. 
oi ^^s^e ^i^°io| i AuoiMuioii ^mswi SD. 
s^3i(64)oiis2i mJiu mi\ a^Q. 
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Be} S;l^l(64)fe 2J ggS6!i *8S 4= 2J2ES 2JH2I 160IS4O1 g6H» 32dl = 2l -2 !gr — Q . 

□ sin ii.oi(64)fe saa^soii Btgg uss^i «»« ais *Bsaui^H(66)« sat at 

S&J3l(64)te Sa 1 CI3E1 1 UH 83 CISCH(60)2I HlWUfiOII 2.1 oH BOUOIS SD. 

sS:i(64)fe 16b|e?4E2l eSS SSfSIS B SSSii 3^41=-! MIOIMLHOII U8SQ. 

R4(S?JE), DREG(ohOI 91 = ) = Sreg « R6. 

01 Si8 ±±aiXI^H(Sreg)2l aiXI±EH(R6)°l LHgS S8KM B 32UIS UBS 
ai3CI±H(R4/DREG)(S/Smi)0ll }|^AIlj2£Mi aiSD. 

oi ess ^s^i 32HIM ajitxioi ^ssaom usao. 

01 BBS BS2I 6B3IS SSH2B. 

B34I 1 : "S22S R4 [0...15] = SREG [0...7] * R6 [0...] 
Bfll 2 : XGHI ¥5^1 ii. 

R4 [0...15] = R4 [0...15] + 256 * SREG [9. ..15] * R6 [0...7]. 

ssisms &?i sai^s ^Aiaxisi ^asai shb= sseid. 

Bfll 3 : XCHI ^-S.D\ mm. 

R5 [0...15] = (Y + [R6 [8. ..15] * SREG [0-7]) - 256 : *£.m&. 

bjh 4 ; xcHi ^s.J\ mn you ^3>;>i a xi as. 

R4 [0...15] = R4 [0...15] + 256 * SREG [0...7] * R6 [8. ..15]. 
= g X\ 21 8dlSS ^AIEIXIB :nB2S^B2l 3H£IS SSSQ. 
BSI 5 : YCHI ^S.J[ SS. 

R5 [0...15] = R5 [0...15] + (Y+ SREG [0...7] * R6 [8. ..15]. 

~ 256 : ^S^if. 

B» 6 : X21 YCHI ^2^1 I§. 

R5 [0 15] = R5 [0...15] + RY [8. ..15] * R6 [8. ..15]. 

■ ftlAIUISI *i.OI(64)fe 3mH=(Cavanaugh)^ IIS 2!!D£^ 81 (McGraw-Hill)SBAI2l 1984tS 

B CJXIBHSEI 01 El Digital Computer Arithmetic)!)!! 3IIXHEICH £4S BS2J ©BJIOIQ. 

«|4(b)E0IIAi 3HAiaiW5l(68)(ai4E0IIA1 fefAHISI SSilfe 5SHEHm^ 2^2S MHSl^ia £!51S 819 

ngn^i 3HAI RAM(94)0ll SS(loding) AI3IS SB 21^2^ 3HAI& 4= Sl^l SO. 

DHS "?H^ (caching)" S ODH H £H XH £1 Oil A1 Xl^ »<HLH= ^ h S SSBB^ii* tiSttAIOII OISS 

D. 

01EI2S S15A1I = 01IS "3HAI (cache)" SSOI SSEICH 2iD. 
5HAISS2I dlS^I SSS 3HAI RAMOI ^ mWV\X\ 3HAI RAMOII £E(load)HQ. 
JHAIgSOl ^t5£l« SIH2I HSUS^SBgEP* 3HAItHI0l±: £11 XI±:B(70)Otl SESD. 
BBA1, ?HAiail0l^aiXI±B(70)2l LHSS 3H^0I AISfBfe A|5f¥)*l« LIBBCr. 
Ql^go| gas 1 tttOISLHOil Ai Mm E!Q. 

RAM(1O)0IU RAM(6)(8)B S?S dlB3 B& 2l*OII5£l£*a2l 8§S 41 SI ED I SOU HXISD. 
OI34S 6M10ISS2B □ S2SBB. 

BSBii ^1^21 §^AI9DI_fl6HA1i= 01EI2SJ WHILHOII BS 3HAI RAM(94)0I AISSOHOf BD. 
~3HaTraM(94)S 512bfOIS 88 3HAI RAM 2J Cli 01 31= 28 S3 USB 21 A10IBSQ HliQSI *iS AI0IB0IB 
S BSB£H0HS 01 9HAI0I|2EI(94)S WSJI 9 MSttXIB 2S3B0IB SD. 

512d10l = 2l 3HAIA10I50II Kfe 5S3S?5i S^23 fflljlolB SffcQI 1M10IM0IS ED. 
BEIB. W±?l SSilS^I (IHEWI ROM §J RAMS LH^3HAI RAM(94)WI ^IQjEJO) 2i= 32^1 ^SEIS § 
OhC gAIOII 2iiAil±:i! 4= 2iD. 

?HAI RAM(94)S SKA! RMA(94)WI ^I^EIOi ¥5S USAiaSSMI ± = £10lSg aiSAI9|feQ| Sdlol 
311 A1S1 4- 2!D. 

sn- s|Xi §y ^3H|^gfl|Mg ^SolSAi ROM(10)2^^E4 ^ ^ A ^2I ^dls f-1'OHLHS LHS2I *±LOI 
m.TH5^2l BlttB RAM(6)(8)0II BOISofllXf ft UH = fe^l ?3SMI ol = ^l 0ILI&I PLOTSSS Algol 
01 BOI ii^!§ ^8*rD. 

^ BE S^S gSS 3H£IEIOJ. ?\8 hSi^g 2JSH 01 CI CM 5J XH £1 ^ B OH^ BU1=)II SD. 

2 s fe^l ;iS5=^ §S| S ROMOII PI2JEIW 2iS QIOIBB IHISSIS SSfSJBI. OI^S OrSIBSOl ROM11 
RAMOII SBSIPI 9IS WiUS §Si AIS51E5 ^ ^I£I2J^I DHSOID. 

dlinsi B£! ROM(10)WIA12| n^n^-sat uiaStOl § OH. OI HSBgS SHAI RAM(94)0BW SfSIJHU CH 

ySflJUei BXi 3 5SHgOI ROM(10)2S^H 3HAI RAM(94)2S S££l012i S.1Q. 
OiaS. ^ ROM(10)01IA1 3HAI RAM(94)2£2I SSS SSi 3HAIS *52J 8SS0II UHXIAIS2SW S6HB 
D. 

CLIBAi OI ¥H2I 3HAISSSI 0H = ai±£ XISS S£ 512HJ0ISB0I 3HAI1 3J0ID. 
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3 HSZUSS =?no| i|2^ = S 2c S ^fgmfe ROM(10)°S^B iHI Xl El CH 16timiM 

§H(Chunk)£ 3HAI RAM(94)0II 0IISEI1 34 0ID. 

ipH°l 3I^E! 2g ROM (10) 01 (LI Oil 3HAI RAM(94)0IIAi *8SD. 

3HAI(CACHE)g§8 (MBS Si* 3 2! =S3S^H°I St^s*OHAi W§i ^ 21 D . 

*S2I M^a tmS 3HAI BIBIOID. 

□to. ng3g ? n ]( 512HI0IMED CH 3UH 3HAI RAM(94)°I Site SJU»HaS SSHH^iife §&3 
Stl 4= SI XI 21. ilS 512dK)IMS.H)l ;HAI RAM(94)0)IAH U HEIDI LifflJI dUNSfe ™±£ F tf0 l ROM(10)0ll 

ai ai a a a. 

01218 ?SS!2S 0£i fe^AI5IXI2f 0I&32J Of LI Q. 

S => AI Oil Oil Ai 9HAI SS«£I(68)2I ?S2^^ 3HAI EOUIS 21! XI ±EH (72)fe 3HAI RAM(94)0II SEEIOH 21 
OIISE.I?lXlB ^S&D. 

3HAI EHZ2dlM= 5Sn^S§0l 553i ROM(10)(HIAH SCI H^2J 3HAI RAM 0)1 AI uaCHfeShlia 0IEI2 
g 01 DM = 3)1 g§l 4= Si 31 aPD. 

3HAI RAM(94)8 ^ffl NESdH±(HA)£l S*EI g^l Ai(96)S SoH 3HAI HI CH 31 (68)U 4=ffl NESWI 2I6H 0 -HM\± 
ED. 

3H All 00(68)!= 3HAI WI0I± 31 3CI±H(70)« SE61JI W8H 5S3i 3hSEH BH^(PC)0)l aaElffl. 3HAI 
CHI S 2.1 WE.?i\±7\ B?ia 0l»5SteXI2l OI^S SI3offe S^S 4*gstD. 

ROM(10)8 SMS £l = (read)»fe ^AfoPI. 0ID2SS RAM(6)(8)0)I SIS £101 = (Write)ofe S3t 
XI HISStD. 

□taaaxi^H^ ram(6)(8)m aoiMmmfe asiu. mi 2 a msh^ss «i«sa ramxhiookssjlhsi a 

£ RAMEIOIMSISB 3HAIAI1J 3S0IQ. 

0I3JS Sgijog 6MI0IM0I £2EIXIE1. SSCieHCHm 12 ltd (HI EDS RAMS^SS =4161X1 SbDS 
7H£l5i« XI23AI3IXI StS 210ID. 

OHSSS 2f AhOI Oil Ai DM *H£I3 ^Alofe 301 CH HH-SQ. 

01 gi|2S RAMdfOISSISfe » AI2iS 3=^1 3D. 

OIIB593(0>at SSAHIM2I g SB AIS&U) : 





R8 


; R8* 


cri3)<* 7|^a)« 


SH 


(113} 






SM 


(R14) 


RO* 


(R14)* 71^a1« 


to 


El 






FROH 


E2 






ADD 


R3 


rl - 


r2 ♦ r3* 


10 


R4 






FROM 


R4 










: r4 - 


r5 ♦ r6* + * 



2JH 2J~^1 24 SiS A1S ^STil dHxIEIOi SiSOII ^2lolXI. 

HI2:?|21gSS RAMtH^I flM^ISiSaa SS»bH IBS Oil 6MhOlgOI6,'» S 2i SD. 

CH HtSTII M81 2ES £K>IS»te CH i§ »SS 23H2I CIS S§S 3E£I ^01 HHXl 











WIS i« 












R8 


; 


R8* 


(R13)1 7\*MV 


SB 


(R13) 








TO 


Rl 








FROH 


R2 








ADD 


R3 


» 


rZ » 


cZ * r3* 


TO 


R4 








FHOH 


R5 








ADD 


R6 




r4 - 


r5 * r6* ^1 


SM 


(R14) 




RO* 


(R14)1 7\**\Q 



01 ygos. hi ipiaiasoi ramchi £ioi = oi^ am sakhi s§oi a jh ch sis = - 21Q. 

ggCMWIMfe aiXI±H« £ISS12S AISE! RAM Oi = ai±«l DAI J\mh\^ ttH A^S5fe 2^S§i 
SSSra SID. 

01 20g|S RAMtHI 3I^EI0i 21fe IiM SS»3 0f£« ^AlolCl UAH DAI 2^21 D SiS 31* 
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HI4(b)£0ilA1 3§ BI0IBaiXl(74)!= g § W ±(INSTR) Oil BUEiB. 

01 ^2 CII0IBai*l(74)fe ggm-iD* B0!B±±S HISolte 2fi ^f^^l ofW BBA1 CH B ±±3IXI:±:B 
S3 (HI 2:1 6H XIS1 8JQ. 

*>s hioib£hxi(74)2i mms w^x\zw±m bubch am. ^ais aixi±a»*(76)2i 3ixi±ae ^§ 

21 31X1 ±:B Oil SSflSD. 

ggcx ci3S5i^(60)^ "^s" aioiaags ciassKH aixi^as^oii chs ^ae sbs^b jhaiai 

Xil4(b)E0i! EAIE! ^I^(GET) aiI!±H(98)fe Si°J XIB. fcHIHS BE S^WI MSSD. 

oi (EH. sg?imjii Ai-sa^ aim^ ^i^bbm ^ romii M§6fE, co eeos^i H^AiiAi^ 

ROMg ^UAIIJ [QiOFQ IfllXi^ SSattHWII ^iQaom SQ. 

XI 23. tHSHE! IMXI0H3HJ6B Afg^o^Mi EII0IBB lHIXloHI ^OilE DS m*i0\ ^Wm ^ 91 

Q. 

01 OI|3HJgO]l CQBA1. HIXI±BB*(76)UI2] aiXI±B(RI4)3l 01 S3 ^S2£E ajAfl±SI^U ^SEIS. 
ROM EEr RAMB DIIXI^ RI42I CHS2S &!B3 CMEai±OIIAi Xf^E^ JHAISQ. 
X-il4(b)E0il LiBfcS bf^aOI. MXI±:B(RI4)fe ROMXH CH 1 O4)0il 3HSQ. 

3lXi±B(RI4)2l LH§0l CH SI ^2Si ^§BB, ROM BOOK 104)^ ROM^A1l±M JHAIofe ^§1 
Q. 

ROM ^ ^Ail^e! life ROMQI0IBW£(RGHD)0il BUS Bl El B a! A1 ( 1 02)3 EoW J\mB aiXI^B(98)S 

OJEHOII ^SS SgS JIM B3IXI^B(98)(H1A1 tH ffl E! §21 ^Aii±oi!= 2B 2*311 SB. 

01 BBSB!A1B goH W&X\ ZW±^0il SEHULHI 31 XI±BB«(76)LH2I 6HB2I MXI^SS S 

EED. 

01 g, f g2S ROM Oil Ai CilOIBS ffllXlof^ai^ ±§21 XH £.1 MhOl S9J SEIB BE iilXlM^g JHAI! 4* BE 

ch/hbh ofaisss d= m^m ^md\x\ s^sai i\dz\^j\\ o\un gj\ QioiBiaixie^oi jhaiei m 

Oil tJI2*S3E« USB ^ 2!B. 

E, >1IM BaiXI±B(98)fe Ail4(b)EB ^BS^A1(102)S 3^oKM R(6)(8)2g?B 2^E! §S1 XiSo> 
fetll 0ISSB. 

aiXI±BM(76)LH0llfe= 16JH2J 16UIM aiXI±B(R0-RI5)^ LHSSJOi S!B. 

am±a<Ro-Ri3)fe oib a^aixi±a:» «s n^=*ioa x ^ a^bbbe *^s*aixi±a^ ot 
un asaixi^aoia. 

u\9rttQ\. aixi±a(Ri4)fe ohebb «a ebb^ai MSEim. n aixi±a(Ri4)^ as 

BB ROM(E^ RAM)0il CH S BEM^OIMOI 5HAISD. 

aui±a(Ri4)s e*s(a = s)UK)iefe usoii p«s lbsoiu >ii^ Hgi chi 210H aiAii±ii ^ 9iE.m a 

AIWffl(^IM BaiXI±B(98))LH0il XH§E!B. 

ain±a(Bi5)te ssna^saoiffl ^ ggoj ^^ 0 i ;haiiioh oi»h ds s§§ ^azjQ. 
aixi±a(RO)fe asaixi^aoim 21^2^ ^tf^ia ^i^s astD. 

EES, n aiXI±EH(RO)^ CH^^B UfOliSgi ?I§1 Di§±± ^ S XI^BOIQ. 

01IMMCH, £-IIXI±B(RG)2l LH§B 31 XI ±B (R4) 21 LHSM ^F^o^^ 3IX!±B(B4)M SSoMI XlgoF 

PIB ofS E!Q. 

3IXI±B(R11,R12.R13)^ PEgg^iAl ^^51 A^gB^ 31 XI ±EHM0I □. 

am±-EKRI3)to ^^2I ?1 CHI k\ -s Sj-S §g-2l CHE3I±S XHS-ohffl, 3IXI±B(RI2)^ ^^Pl 

3IX!±B(R12)21 LH §01 00I 0\L\& R132I LH S CHI 21 oH XlgEi CHE3l±0il 91^ S^S 

°SnS3^Ei(R15)0il ^EBCH ^liSD. 

3iXI±B(R1 ^E^f s}gaH B^ ^±m XH§^B. 

WX\±EA JBIWfe£l£l£(78)fe aiXI±a«(76)0ll B^BOI B8aiXI±B(RO-R15)0ll CH a! ^ki\±m HI CH 
§!B. 

g^CH D2E^3o|g(60)^ ^ii ^§ gg£l § ^ Oil CLfBAi oFBOI^B 31 XI ±B(R0-R 1 5)S Aigal 
□ . 

3ixi±eh Hioifeaas(78)te ^i, H g dssboi oiss^is &6f^ aixi±a« xissd. 

3IXI±EH 381 CM £B§!S(78)!= 3IXI±B2I XtH±B YW±0ii «ISSD. 

xii4(b)£0ii uaa maaoi 3bs aui±a(RO-Ri)te aiw±a aiwfeaais(78)a moioFOiiAi zm±^ 

^B §21 ^^^QL 

ROMH(M5l(104)te ^ffl NESCHE3l±tH±(HA) E^ Diai2S2S^B OiEffl^B ^ ^Al B 0i-3l± 
B ^A1l±o}Q. 

ROMA1ICH;i(104)PF AiM3E0il ^AiloMI EAIBOI BB. 

ROM(10)2S^a ^ki\±^l §51 H^M^mm ?I6H 5HAI RAM(94)oa 5ESD. 
ROMWIO^I(104)B RAMfllOO(108)$= NES^Ail±AlEB DiaSS °^Ail± AIEBS BlWol^ 
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iw^^im J\X\H 2!D. 

*^EI£!IIB. Qfdt2S8 ^IH NES CPUCHI 2.1 6H ^±3^^ ^EHaiXI±Em QllgSS 
aiXI±HS«l(76) E^ RAM(6)(8)LU0il IS ^XIE HQ. 

oi ^EHaixi±EHfe om^he. swzimiwn, ?£§£nn, 2ttf»s^seo. "n(Goy miwmi its ^eus 

2je A -!SoM ?IS S£O(0UIAi. 18 0^B2 SOI S2t»3 2iii LiBLHU. OS CUB2S0I 3XI6HQ 2i 
§i UBfcSQ)SU : aiII±H(RI4)^ ^AII±EIIl 2iSi UBLHfe ROM bJK 01 M2II XI 21 : ALT 1 

M^ill. ALT 2Mai3. sjSd^lsg fidO 9i sjSbfOlM oWISOiUfiK ±± SI SidXI aiXI±EU> 
"flEtWITH)" *B^±g§Oil 2loH Ail^EISSe SBfcr 8JEISMS£0» 2»»fc MSH^XI 

EEXIAISaiEM XHSmH 2tD. 

ig oia gjoj sv a g ?iofa o*B2S°i s/2.±m aeAi3ij= nes^ M4(a)/4(b)E0ii 

boioo^e^ Li Ef by a*ai2ss a* asm ssq. 

iJIOil. ^DH NES3H &^EJ£ ROM(10)Oil X-iSS Jil^E^E^OI ^SSD. 

}il£jE^E^OI *>ffl NES Si DtB2SHSAilA1S MOW SJ XH 313 ^SEIIim 

Be(authentication)£ICHOt SDfe 2^0il ^2loFXL 

MIS*. £^l THMOil 4= EH NES CPUM BAilMAI^i ^ EH CHI Ai DlSg^ m$\ No. 4,799.635^011 JillW 

a ; i ife oil eg= ai&^BXi ai NES21 oil sj moiaiEOii b^^ia-i^ BgE^E^e fcis 

S2SMi Oi^OiSQ. 

0hB2SS ^JlOii ±?|XI2E£! ^ EH Oil SOI E!D. 

OI [ffl. 4>ffl NES^ }il£J3^£IXI 53363 ROM jll- MS^eBXI RAMS X^^OI ^Ail±^ & 2!Q. 
^ffl NES^ HBH^e^OlU *>St*l3ll&S ^lof^l ?loH QfBES XHB^S OI§i v 12^ QhB2 
SOI XiEUlM SJofe OilOIBS 5>^BXI RAM(££^ ±§21 0^1231 XI^EOOil XHSoHQ. 0^122 

HSUH^SBOII M&W 0fB2*3E^2l OiEai±M §EAI^JD. 

01B2SJ2S HBS EilOIEfe USaH E^ ^±EIOiOt» CH£, k M2i ±§21 X. YBE HIOIBOIQ. 
DJB2SS D^2I ±EB0IMU OlS^I m& % 238 £5tofe LHS2I STUB MS ^Hofe E^Ei±jg 
ygiit ^ 2JD. 

0>B2S2I ^Eg}f ofE^ICH £=' ±^M?I!CHM AlSofS EB^ S^S 2^2§ ^il ^ 91D. 
±HB0I3M XHB o^GI DfdISSi AFgoFS S^Si dl £1 2^1 £J AI ± m 21 3^1 eCHAI^ ^ °! 

D. 

0IIMM3 . NES^ HaigIS 128;H2I ± = BOIMfi G±SaiOioFE^ XilsiEIOi 91C[. 

naU, ^fflQF£l£S2l AF§2^ A^^ ^JH2I ±^B0I^^F D±MaiOI El ffl 01ISM3 £l^E!D. 

0FB2SOI NESD\ &=?o\\= Dl^m &g.olHU& ±e(STOP)ggOI ^iSEIffl. XI = 0h£!2S0l 

s assj2 dm ^i^s ^di^f Ei^eg xiAiof^ s!EiBEAi a ^ ar^Ejoi nesoii 

Q. 

ofBEss n^e^m zi&m ^ise ^^of^Gi a^sei^u ±^boi^^ ^^21 ±B^ie 3£i^ai 

Al-Sll ^ 2iD. 

CHS a^OIIA-lfe 4=Hi NES^ 0FB2S0I RAM tH ± E^ ROM hH ±f§ AFSoFH SJ^eOII OIM tH±S K\SX\ 
SfeDS 0F£I2SI1F Sig 7H£ie^g X^MOI ^SS ^ 2iD. 

^H-i NES^f ^IgJ^^BXI^OilAi RAM1±I±2F ROMhH±2l X-llCH^^e 0F£!2 S Oil ^IS^XIBE 4= Hi NES 
^ X1I2E2I RAM(32)0IIA1 R^n^M M^M^ ^ SigOil ^21 61X\. 

cqbai aasia Ai±aa x4£i^^^ of£iE-soi ^Aioii oisi M^n^g aa»n 2^ sat. iiai 
NESH^zi^e R^nm rome^^q rome^ ^hii^e^am ^lheiq. 

HI 5 E Oil 0fdi2S2^ oFCT^ ^Jofe CHEai±0il ROM2I 3E1 QiXl, £J S AI 31 }il o\±= . ^ CPU(01ISM 
3, NES CPU1S ^ l l= M ^ GF£IE(RUN MARIO) :: H^n^Oil 21 oH -^'ISEIfe S^2I -AI^±B UB 

Xil5E0il BBLH ^&!^ ROH( 1 0)2 s ^£i Xil2E0il EAI RAM(32)E^ 3fEIE! ^Oil ^iH 

nes cpuoii 2ioH ^tysa. 

0! m&S: DfBESOl Oi£ S^S ^I^oHIXF 44EHDFD ^ CPUOil 2I6H ^iSQ. 

Mm 1250i! E A! Ed tJfeJSTOI 0i£IE(RUH NAR10)^ CPU^EIOI Xi S tiSSCOl ^ffi NESaiXI±£iS S 
*DI^B3I S£20il 01 D^£IE ^ CPU^^s ^sn^ ROM ( 1 0)E^ ^ B ^ CPU2I RAM(32)Eg 

127WI Li BUS dh^aoi ^1^^ D^I2 ^SH^5£1 USSte ROM( 1 0)3E°JB D\ DJB2S 
BS SESD. 

JilDJi. 3E^3LH2I ^Xll^±^ 129011 Lr B tH df2f^0! 0J2.I2S ±E?jyilOI± &IXI±£i LH Oil XH^E! 
□ . 

n^. 131 Oil UBLH U\°\^0\ 1/0 S^/i^£E^ 4U 16 E^ 256SB SE§ Oibz l v cf£E^ AFg 

1 ^B^FM ^gS2SMi DF BE SOil 

01^ SE^ ^ CPU^f S^iof^ ^BEEB ^Xl^B. 

^^^E^ G±Mai0lij gXf2l 2C^01I 21 5H ±B^!2I ^OIS MEo^ EE^Uil^EJB. 
E. 0^1 2 S01I ROM tH ± ^ RAMW±2I XII OH S XUSo^ EEdlE^f Ail M ^1 QK 

ROMW± ^ RAM tH ±21 Xil CH DFB2S0I ROMW± E= RAM tH ± E^ ROM tH±B ROMW±E^S21 
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SSS 71-XI2 &!E 2 = Oil AHIEEIS^ g ES ye* 

TtEik\, "0HEI2 2LH(Mario owner)" SE^I ROM S! RAM 0)1 CH5H SSSQS ^ CPlfe ROM Efe RAM 
Oil CHoH EME/EHOIEtf 4= £D. 

CIH2I2S0I ROM bH±:S AISSI2 2JECHIE ^ CPU?! ROM S ^AHI^oHEl SQ2 0IEI2 

g 01 25 01 Eai±(dummy address)* 4=m NESOOI EJga^E 0U5HLIHS0I HIHSSD. 

2eh§h w = ai±s sjisie as otassoi a 01^ sheeixi ROMtH±o)i°i °-hm\±w s^aixi at Boot 

XI ^EH NESS g^SxHE SXIEJTHI AD. 

133011 UEftH tllEH^OI 0IEI2SE 0HEI2S SE21S3ISEH 71 0IEI2 ^SOI M S SH OfEJoIE 
|§ JHSfg} CHEai±E £E£! ^OHIOt gSfg 7HAISQ. 

2EI2LIAH. ^ CPUE 0IEI222E^EH 2J£HiiE;US7l 27IHS 7ID&!D(g^ 135). 

4=HH NESE 2JEHi!E^s7H SXH 0IEI2S0I 338 SS8f01 SXIfetEHWI £!SS aiHSQ(««» 

137). 

3 SHU ^ CPU?! 22HeH CH El EJEHgEiisS ^iJ^X! 53I2H SI* °JEIiSEiiJ27f 27IS 3IQS!D(M 
135). 

01 JklZ.UIZiS2!M ^ffl NESfe XHI2E2I S|2J RAM(32)0IIAH 2E2!!22» 0HEI2S gsiIU SIS iiSS 
D. 

nEinuAi nese aiEi2soi s sis oil aiss xiaisie ohei2s°i "H(go)" mwni\ ahieeisj 

EXI HS6H7I ?I8H ferEH aiXI±E)(7Hg. 0IEI2S 31 XI±Ei«sj(76)LH0ll 2iS)§ HI3&CKHM* 137). 
s?!7|S12E 2JEHldESai27l 0HEI22OI ^ CPU?! 4*tl& 2JEHSE £JS°I ±±S!S XIAI5I7I ?ISHCH OIEI 
22 21 feJ-EH aiXI^EHOII AHIESD. 

DEHAH. = CPU(135)7I 2JEHi3E;USS 4*fc!B*0fl OI2I2S0II 2 2!EHgE2l £±2JXIM S§ol7l ?I3H =1 
2 el 0HE12feHEH aiXI±EH7H EHI^E ED. 

RAM « ROMOII CHS 0IEI2 2U 22UIEE 0I2I2S0I SXISIS S El OH El 2 E ^EH NES7I BOM HI 

ramoii chs °^Ki\±m sci. 

^EH NESE mm 141 9 MX1U2I a OIEI2¥&!0HI B 01 71-71 Si Oil MWi>\H 2I21S 5£DS2§ *?ISD. 
CPU(22)2I 7HI&'2E2ilE 0H2I2S8 ROMDEI2 2L12ES SSfitUI XH*!oHAH ROMS 2«AHI±olE1 §3 

g sxioioioi ma. 

CPU(22)7I CMS 0IS?ESHAH ROMS 2iAHI±5H2XI ifttHE ROM0IEI2 2U2E1 21Er3l 3 2-SI23 £1 
D. 

0HEI2SJE US Oil ROMS ^M\±tt S27I- °!g0H ROM0H2I2 2L1E27I DAI ^CHSLCHOTXI Xls^2S 
XI^S 2101 Q. 

0IEI2SOI ROM Oil CH SH 0HSI2 2UE20II tt§EI0H 2J2S CPU(22)?llgJ S 2 ROM2=^EH 01 

¥512 EI2(read)gfE12 oHAI^ 2iE!D. 

OII»ga 4=SJS^U2E 2J5H EJEHIIMPI a^EIS. S SJEigM?! NMIS 0r7IAI3IS CPU(22)fe XISSJ2 
S ROM2S*H SJBBSaiBB Hl»»a » 31 OID. 

2aU OI31S CPU(22)PI DEI2S0IMI ROMS ^AHI^SIXI *^SI XIAIo12Ai2 01 B COIl °J 

EHSSS BtaAIS ROMS ^All^crta 3171 ttHSOII bUfSJolXI »D. 

01 fefirOilAt DSI2 2U227I ^SEICH 2^^0112 S^512 CPU(22)?I ROMS ^ki\±o\&o\^ 518 0IEI 
2S2SSI013 2S0I °]ElgE aiEH2 ; ?EI2 25HB SEH S!2^ aOID. 

0IEI2SS ROM0IEI2 2LH S = ferEH Oil A1 2JEHg = ^'E-i» 211x1611= SOU 2 E! EH S M EH ■ ^ffi NES2I 
LH^OII 2^= 5fS RAM(32)2I ^^S^2I HIROII XHHHXlAli 3101 D. 

0HSS25. °!EigE9!|E-l?l $00 : FFFCEIS 2 2JEHS = *JEHfe °lxl $00 : 010CS2I S51i2l 310I 

D. '■ """" " ' ' ' 

^AJol^l $00 : ffexS^EHEl 2E 21 Ei g E «f EH E CPU(22)« $00 : O1OX0HAH 2S2I CHgolfe ?!XIE g 
HAli 3dOID. 

01 7lsS CPU(22)ESI01g ROM(10)8 ^AHI±olXI ^2 CH6J0II 4=uH NES2I RAM(32)S 2ijAHI±5'r?ll 5! 
D. 

^XIoHOftJ AhSrS RAM7IS £J EH S E EH E 2J EH 3j EXH El 1\ S2I SHU S7IB iiSoHC-2 SIE 
CHI. S ^IHI2EE 21BS ^EH 0H2SHI^:?I OIH20II 2iCH0f SHDfe 320ID. 

DIEI2SJ0I ROM0IEI2 2U22fe. > EH0ll SI XI 3^225 SSEI ROME! EH SS^ EH J\ AfgElffl. 23A J RAM 71 

* ojHg§»ia2i ias±s 7i7iioi?i wet a oib ?i xioiiah xi^ei ch2£hi±s ^xishe xoi ui^ 

SJSHQ. 

01 HI SSAHIECHI CH SH AH 7ls°lD. 

0IEI2SJ SSS n^n£HS|± Si CIS xHEIS?2EISg 2E2£HS 6IE 01*8=) 2J XHI5SD. 

S §3 SOII CH §1 ZJBS ^§01 O1EHSS0II 21 SH AISEiE 8l*aiXI±B0ll CH Si §S2I SUHI gg^CI. 
E6! SHAHIE2I ggOII CH si &k\\el EI^EE 2S6I2 SUD. 
gliS 3HIEEAH CH7H 1 S^MOISLHOII ^I9D. 

2 EH LI . 2 §§iS 8blE 2EI 3! ±(prefix)S U SOU 2!5H *§l ^ SiD. 

0IEI2S SS AHIEE 2E2dHCH?l OH S SSiiOHl gaXI_^ ¥ ±±aiXI±EH<l XISolE 21 S ?-s?HISIE 
|g aiXI±EH 2=?UH EI0I2 Al±g (override system)S i±&6f2 21 CH. 
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« 

□ SIS "HEI^±" 2^hH EmiE^ Sl^E S§8 ^^I^OHAIEJ §£fS[Q. 

[QEUi. S^AH^^ 5^2 m ^0I2I ggAH^OID. 

1 MhOlSLH Oil AH $*SEIfe 1bf0IMU0l°l Jl^ggMOl °!Q. 

H^H^CH^ 2JoH Sg2l a^SS ^ 91 D. 

g§8 H^IiaiDi2l D IS Oil im\ 3.16S£^ 24dtM^ 1 ^ °!Q. 

Dt£l25SAII/dfe H^2J LH&3HAI ROMOil JI^EICH £fe H^^^g 3HAI»teHI 3EIH DilSEIOil XI2E1H 
WfflSE! SJft3*B JHAlofeDil S§1 Afg§f D. 

3 31*! MSI is ^31 ^^15 WEfllOiB M§6K)I S^tS JHAIAI9lfc= 1 A^hOIS tt!«!»*8»B MSSSSAM 

0F£l2SSAi|ea m^o\J\ S Oil feiSAI E^AilAiOi! 2loH A-ilMEJ^ U ^ AHI r±i £J OlEiCHISEI °JS BIXI 
±Bm OI-SHOil Jl^SCh 

xHgoii &TEH«an wm\±ai\ ^s^d. 

a eh am±ata i6tiiMaiii±H0iM am^a lhoii ^ i6bi^ sas mwnj\ omm ggsQ. 

[^EH »£0 aiXI±H(16aiS)] 

"IS *M3. 



a| # Ma 
^ M a 

X0R[I5* n*ian 



a( go 1 * M a : i «> <M i u ^ * . 
(Rl4)*l«S3*^J ROM *h °! -S- *1 *J 



"h(go>" Main (him 5)^ msiasoi sstga [Oi^ t ^ehs. suss oh^ "o" ^ehs aims 

D. 

0fEI2S2l SX!^ ^DH NESOil HISS °jai2M*JsB MfcSAmD. 
01 & EH « 01 12 21 fefr Elite 4*m NES ^AilA-i^ fllH^Q. 
blM 6g ROM U\0\^mX\J\ SIH SIS^SS LFEftbD. - 

OfdHOil EI±ME! Jil^(GET) bfOiM S§§ 01 HBO Jl- MEIOIH OHWXI ^ii§j 4= SID. 
01 MEICHte (HI 01 B 21 nil XI 31- ^SEISiii LiBfcBQ. 

^EHaiXI±Ei2l 0\m £iof?ldlM(LSB)^ 0>EI2S H^Ai! A1 ^ CPU Oil 2I6H 201 8dlM£fe 
S E£te Sffll £I = (READ)SQ. 

^EH»EHZ1 aiXI±EH2l dlM"(MSB)te "±§21 H£|fii±S"S OF 2loH Ail^EIOI □ El H "S SoH ^21 01 Ei 

S^M MSBQ. 



8 
9 
LO 
! 1 



3. = 

ait 1 
ait 2 
li 



£ ^ I ADD -"'ADC. SUB— SBC. • - ■) 
<e =3 { ADD —ADD It . SUB— SUBS. - • -) 

*J -Ti >| £ *f of ( hi 7 ^ £ Uj ^ cqj 9} A| 
3. uy o| e 7 j »j el ^ ) 



IZ 
13 
14 
15 



SReg & DReg, VITH °>\ a\ nfl -Hi e j 



?J 3 « s 5- afl a 
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g?i ALT 1EE0IIA1. ADD g§i OHE ?IE 3H £l (ADD WITH CARRY)S oH^EJOl, SUBTRACT SgS A1H 
§5»I ?|E 3HB (SUBTRACT WITH CARRY)S SH^EID. 
SS ALT 1S 01 SEOIIA-1 3HAISQ. 

ALT 2g§§ ADDS § El SH^S OHE SHE 0I0ICICHM QIOIEKADD WITH IMMEDIATE DATA)S. 
SUBTRACTS S 21 6H^S M2S»!S °| = OI0ICI01S (HI 01 EKSUBTRACT WITH IMMEDIATE DATA)S a 
SSD. 

"OIOICIOiM(£JS)" HIOIBfe Sg^lS dIS CDS5= dIOISS BSD. 
g§ ALT 38 HIS 8HI tilS 9S fc£| ")" £ A1IMAIU01I *2l»Xh 

bis iom uis us sisboiew *is aomwisu siasamisuai cdba-hseib. 

aaam^aa him i2t "b" ees §°ioi;= aoiffl. oi^i w ±± aixi^aa «axiam±apj itaai 

±gg "WITH" S AISHESW AilSSQ. 

&eh aixi±a°i uiM i5t oibesoi gsta sue ^oti oibe bbhs^jsm asao. 

OtBSSS fefEH 31X1 ±B 01 21 (HIE Q^2I aiXI±BB S&SH2 S!D. 

s^is msaaoi. ojbess »i4(a)£ a H4(b)sa aixi±a»*(76)« 21 at or saa i6dissj i6;h 

SI aiXI^BS 5&5H2 SID. 

ch^ssi oias aixi±ass ssaixi±asAi. hioib §j oiEai±s nsstfeGi aiseid. 
nau feoia u^sisj-oi aixi±a(Ri5)fe nsm^isasAi mssq. 

gatsjog aill^EHSS 23^1 ^3ES AhSEIfeHI ^ CPU 21 SiJoU!. tiSSS! HS^lSg HIOJ» 
feB! AISEICL 

¥3j»i23 qs aixi±ass qibeulhoiiai Aissm o\m°\ d\&o\ dshoii ssejoi sib. 



aixi±a 

rO CIMS DReg SReg 

ri PLOT S13 2I X £IE 

r2 PLOT SS2I Y £1S 

r3 SJD 

r4 LMULT S §3 2121 ol?l?JE 

r5 »D 

r6 FRMULT % LMULT Si£! tIEs^ 

r7 MERGE SS2I ±±1 

r8 MERGE S§2I :£^2 

r9 SHD 

rIO SID 

rn M5?l!ti§H3aiIlia. 

r12 LOOP S§2I JH4» 

ri3 BPISIfe 0H = ai±: 

r14 ROM 01 EE £)l ^: 

rl5 SS3B9hSH 

3iE>aixi±a 

8dlS PCBANK 5g2g3ES3MII±a 

3d!= ROMBANK " " " H^DIS BfOI B'ROM SB 3 HI XI±B(64K 3S3) 

8dlS RAMBANK CII0IB ROM SS3aiXI±B(64K S3) 

16dlS SCB ±3&!t«l0l±: 

8dlS NBP dISSaiBBI 

8HISSCS ±3a : 256.320.512.640. 



1024. 1280(2. 4 & 8dlS laiBOUl ±3£! 
16 & 20 SXI ofOI) 
OhBSSIS ES IfBSE(CMODE) aiXI±BB 5S6HI SICK 

oi aixi^asi diss s 4disb *=i n^sai* as= ohaisjwaioiioiiw wssd. 

cmode aixi±a diss missssmi vs aatfe 16 e^ 256 vaai&E se^i o™°i as CHS W | 

SEIStfeXIWI COB 361)11 £!□. 

cmode aixi±ass D83J 

[CMODE bIS 0] 

• §f^a o bis(NOT ^sbis) 

• 16if2iSE0IIAi : 

dIS 0=1012 i1§!E! SaUl=0 01 S SSSolXI DIB. 

• 256 ^a2E * bIS 3=0011 Ai : 
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aie 0=1012 -BatiK)is=ooie ssssm u\st. 

• 256B&EE 9i dlM3=1 Oil Ai : 

dlS0=1 012 S?£l- of?l LI M =001 3 SSSo^l Q^K 
. n.B.PS^ ON=0 OFF = 1 

• m<gg OFFOil QH S Afg°JOI §} S^S 0. ^ ±3^!M SEIOlolfeQI h\m<£\ = 02? fflSD. 
[CMODE blS 1] 

• 16^df£E0ilAi2l SS(fe>?l UI §J of?! LIMB it St 9 HI3SQ) 
XS4JI XOR Y?lXl AND 1 = 00!« ot?l LI SOI a§!S. 

X?IXl XOR Y^lXl AND 1 = 10IH LIBOI- -yeiS. 

■ m%^0\ ^XiEIOi BBI LI SOI 0012 MSH 61X1 OI-BK 

• 256i^2iEE0ilA-|°l SSS ^sOIQ. 
[CMODE bIS 2] 

■ feffl LIS taHdl^ 

• CMODEdlS 30I AilSS 16»aSEU 256tt£>2 = (HI AI : 

01 tilM( bIM 2)}|- A1ISEI2 COLOURS § B »£jaiJI±B2l of?l UII ±±df0IS2| LIS Oil Ail MAI 
2JCK0I ^^1 LIMB ££ DS ±5y0IMO| o\0\ LIMSA1 H&S 18%tSt ± = ^0IS» 2j ^(unpact)o^C-il 
AFSSC1-). 

■ »aaiXI±H2l o^l UiOl 00I2 ^S^O! OiJXIEJE SSH oLXlQ^L 
[CMODE tilM 3] 

• ^^el HIS 

■ SXI 258 ^EISEOHAi. 01 HIS 3Jf AilSEI£ i v £F2l ^?IUMB =i^S AF§Xl ^o>E^ HiaSIH 
COLOUR SIB of^LIBS 33 AI2JQ. 

Pg^B »?1LISE1ES ^imsiq. 

• 5§°t 256 UaSEOIIAI 2E diSM A*So>01 ^I^EJCK 
16tta*3E°l Oil 



58-19 



ibt rG,$C3 
colour 

ibt rO.ZOQOO 
caiode 

ibt rO.J97 

colour 

plot 

ibt rO,130 

colour 

plot 

ibt rO.ZCOQl 
cmode 

ibt rO,S40 
colour 
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; colour tCQSr ^ 
; QSL3. -^s 



colour $7* 



colour A $0«l = 3. 

«i « i * >m "j 
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plot 



stag 



colour $0 & 



16 W3-^. «*l S 2*« ssj 05 



ibt rO,$Co 
Colour 



coulour iCo-3- M! a J 



256 3^3-3. a|s d« 



ibt rO.JCo 
colour 

ibt rO.ZlOOO 
cmode 

ibt r0.$47 

coiour 

plot 

ibt rO.S50 

colour 

plot 

ibt rO,Z1001 
cmode 

ibt rO,S60 

coiour 

plot 

stop 



colour SCo* H*& 
a| S. 3 * *8 *J 



colour $C7* 



colour n SCo -12. S. *a«a*M °J & 



colour *Co-& 
( ^ «3 ^ i5) 



ibt rO>$Co 
colour 

ibt rG.ZliOO 
caode 

ibt rO.S?4: 

colour 

plot'"" 

ibt rO.S03 

colour 

plot 

ibt rO. 21101 
cmode 

ibt rO.S03 

colour 

plot 



coiour SCo>*«^ 
«1S 3 °J "IS. 2^1^ 



colour SC7*"*S."»a 



colour 7\ sCo 0 ln s *.3L4*M °J * 

( * «3 ^ £ °J ^-°M *=Q ) 

u| S 3 . "IS 2 °J a|S I* Ml a J 



colour $Co S£ ^ 



2 Oil UBfcS bh2f ifOI AI±HS BEI XIBHXI 4«S 8 8 011 «HaXiaiXI±a ££c3 £^ 

aiXI±E)SA1 aiXI±EH(RO)« MS 

aiXI±B(RO)fe ALU ipd^lS/d AtSSQ. 
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& bh2t^0l 9351 Hlffe 32UIS0IQ. 
3 32blM§ SISfW 16blMgg aiXI±B(R4)01l HSSD. 

aiXI±B(R6)fe ±4=24 eSSS(FRMOLT)]lf 2JeS gg(lMULT)g ^8&t[H(HI M8SD. 

aiXI±B(R7)(R8)5= 0UI(MERGE)S138 ^SSUHOil MSSD. 

□ MERGES § = 2;H°I ±§21 aiXI±B(^. SI XI±B(R7)(R8))g AI86fQ1 3EI3 ^HBhOie ftSGIOIB 
g 8fg8t?l W5KM 3 = aiXI±BS &n &g (merge) SfQ. 

UBS BHBOIBte ±§21 ±EBr0l^5 ±§21 Q2ttt^0H 8SSAI3I5I «S ROMfflOIMa CHEai£!oU= 
01 MSSD. 

01 MERGESSS'D^S&OII ±52iOIMLH0ll 5Si QS SJ^OII CHSt VS>SJ (H = ai±» 

SH ^ aiXI±B2l g?Mi§ 5SS21IH «!±M fflSSStS 38321 *8afeQI £§01 3D. 
aiXI±B(R11.R12,R13)!= Ai^iPSEI 'dli HIOISfeBI WiSD. 

aiXI±B(R11)l= AiS^S Sii SaaiII±HSA1 AfSEIQI 9h§B2l. LHSOII 18 ?\£i*i M2iX\ 

i assD. 

aiXI±B(31 1 )2I LHSS ^ = ;>l &rSE!*OII 2!iA-||±£ICH0fo^ 0HEai±S UEIfcflQ. 
aiXI±EH(RI2)fe *PH2I 9i^S4=S QBLHfer ±XIS HSoffeQI AISE1Q. 
^PH2I CHEai±S= aiXI±B(R13)CHI HSSD. 

6f3IS t»2J«0l aiXI±B(R12)2l LHS0I 2§l [fflQrQ 01 31 XI±B(R1 3)LH0II <HEai±OII 31 

LI2I ami Ul ROM(10)2S^B BIESQ. 

01 agog XI2?E!(E!= tHIHE!) READ&SJS ^ = g §121 Sffll ^SSQ. 

EH0IB2J "3IB aiXI±B" B DAI S2H S2S. = S31§ ROMOllAi = S3g0l ^S33 H = WXIfe 
24bl = <H = ai±S CHEai^EID. 

01 XIS&! WE 31 6! £lof?l 16UISSS n^^^SH?* PHI 2 HQ. 

n^ gS3i M gSffe *iy?ibiegs ngng 3Esya(Pcss3) aixi±Bon hseioh bid. 

ROMSS3aiXI±EH(ROMBANK)i= DIEI2S ROM(10)OII X4SSICH Hfe = S3g!BI0IBfi CH i= 

ai^SKMOt bIMS Sfef?ldl = « XHSof2 H3. 3&I3 01 ROM2S3aiXI±B2l bllfe aiII±3(R14)0fl 
USEJOi H^ 1 601 ^ ROMW = ai±tJIS0H 50>SQ. 

*M8MI. RAM u J3aiXI±B(RAMBANK)i= Df£IES HS/HIMPl 2!!Afl±5b3XI 51= RAM 21 SSIIBBIOI 
B2I CHEai±blMS8 XiSSHI HQ. 

OIS RAM 3 31 XI ^ EH 9U ROMSS33IXI±B2l LH8S GrE!2S ESA1IA12J CH = ai4!3J5M« 221221 3{ 
SSteQI AlgElis 0tEI2S2l ROM SI RAM CHE3I& 1 SgUl SiSSKM A*SSD. 

±3&!WI0I± aiXI±B(SCB)fe OWk\ £S« SI SIS 3BI3 ^CH Efe ±=&I0IM Efe CM ^ XII SI ^ 

^dl = eS 21 OIE3l±» XHSSUsQI AISSQ. 

PLOTaj^ggoi usmai. ±3&mioi± aixi±B(scB)^ «mi± ej^u boiss ram2i oi = ai 

±5 HSfSD. 

3IXI±B(N8P)J= AtSgB bIMSaiSJSI ^^S XHSoffeHI AfSSQ. 

SS^EJ aiXI±EH(NBP)PF UBLH= HIM«ai£!S 2blMSai2J. 4dlM»aiS! Efe 8UIS«ai&!S2l SIU0I 
Q. 

? ] ( Sjog, ±3£!^gAtOIE aiXI±B(SCS)fe tt^OII ESS! EX^2I 4=SCHI 51*5101 4=S|blMSS(HI CH§J 

sea UBiHi=c-ii ai§eiq. 

0FBI2S2I SgAilS^ OfaiOIIAI PI^EIfeHI. ^ 3 2 JS1§ CI 3g ^8HI= 88U2^ S 

^01 J\m^L\. 

±S(STOP)SSS DfBEUOl 321 SStS aSEIW "3(GO)" S£H3S OSS Ail^AIUIl s 

AIM SJEHgM£!£« S4SAI31 ^ CPUOII HIS&Q. 

3HAI(CACHE)ggs DIEISS2I 3HAIRAM0II (HI SB] II E = 3S ROM2I ^§6^HI AISdQ. 

3HAIS13 0I ^SEIS. 5S3^3hEEH2l LH §01 39AI M0l± aiXI^BS SSiJI S Al Ofl 4S1 
BmiMElQ. 

QIBI2SS g^ISS QS2I g § 01 OfOIHa «0I ^SEIfe 1^2: XI23^5I SSi ids, l 6^3 BID. 

a^ H Elfe 0HEai±s E = 3S3tSB2l LHS2I S §3 SI 01 HQ. 
SSAlim^ 0RHS2I 52011 mm DSS XI23^;iS S&6I3 HQ. 

DIBI2SS Q=>2I "E£isi±" gg ^ P(to). ?IE(with)ai Eg(from)S E&SI3 HQ. 

oi b Eai5i±sss as essoii chs xn^uiia lhssi3 sjq. 

OdSSS. "TO" EBI5|±^.QS g^OIMI HiiXiaiXI±EKDReg)S S § 5H =CF. 

"FROM" EBI^I^^ D§ SSOII^I ±±31 XI ± B(SReg)B aSSHSQ. 

"WITH" EBI^i^fe ^ ag^lfeS E^ PIXI3 HQ. 
CH^SSI SSS g3E(opcode)0IIAi XII 2±±aiXI±BBI S&!Cr. 

3BQ. ±±aiXI±E J ,2l SidXI aiXI±HPI E£iai±gyOII 2I5H S3 S3 XI 8*201 ai XI±EH(RO):i ±±fflXI 

±b sj saxiaixi±Bs a^eiq. 
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H^H^ 3\&&21 R15?f Sj^XiaiXl^aS ^SEICH DS SI2?oK)li Rl50il 321 LHgg WS3[}|| S 
ogMi 1 MrOIB JHAISQ. 

DM Hdi^±g§e8 D§ S13°l SSffi £I6H aiXl^&i°l Ot ^ CHI MdH3M 

AflSAIZJD. 

Q8S 5Em±B9B S5H U§ S^OI CHg}il ESEIfe^Oil LHai MOID. 

1 sr ; rG = rOS 1 21M &^0\m 

tor2 1sr : r4 = rOS 1 EfM ^0I§ 

from r4 1 sr : rO - r4M 1 SIS **0IS 

alt 1 from r6 to r5 add r7 : rE = r6 + r7 + 

alt 1 with r3 add r3 : r3 = r3 + r3 + ?HEI(6502ro1 ) 

EfB "6" BEO^f £JEH aiXI^EHOilAi ^SEI2* "10" "MOVE" B82SA1 S3E1CH 

XI 31 

TOggS gS^i OlSEICHOtofe BfclXI aiXI^EiM. FROM g 13 S §3±^1 2f'2J UBfcSQ. 

STWSHOI WIHLHOII H^?-IEB XHS»3 2J2B^ DS Sii AI8W3I0II SJAi HSS5t0l 33EI3IB 21 

DB BSIH SID. 

01 EOS (HI HSAilAiSQ XHD^E^ SCH Xl^ RAMe MSSDfe 5101 *^Ai!Ai°l xHSI^Eg B BIS 01 HQ 

^h(loop)ss2i Mm oi 3 sma ^mm^m a**Ei<Hota **>b ^i^om 

S8am±H(R12)EI LHSB S^iSD. 

S?l aiXI±H(R12)SI LHS0I 00I 0HJS ai XI ±E\ (R 1 3) Oil 2J oH XISS OiESI^S JHAISQ. 

Ait 1 Ait 2 a au 3^ ^ iy ej snoi o^snsoii uBii waaoi m^z\^m o\j\ 9\&o\ «eh aixi^aa ^ 

}| M^ZIB Aili!AI9l^ HE|£i± SSB0IQ. 

PLOTggB i^gi fi!B°l x §J 1±3a BEi ^of3. am^EUR1)(R2)^ LiBfcH X £ Y^HOII CO 
S ^3£d?lxi0il COLORS^Oii 2I5H XISE! V BB 1SHSD. 

PLOTS! £|g SB U88ta ^SDEJS 3^2£ BS8»^C-II EM0I EIE* aiII±H(R1)2l LH^OI Xr§3 

oa s^sm. 3EI3 WgSl e^f£l Sli ES8HI SQ. 

Alt 1 i§(LH3?l- Ail H El PLOTS READ PIXELS g(RPIX)o3A1 oH^SD. 

^MAjgag ^^AI^^^Mi USE! ±3£!?IXl0il ^^21 »£r0l" E.^E!CH S!B6h = «0IS^ 

a amxi ats ^issi saAiofeai mssq. 

sg^og diE^ ggg ggOilAI Xig£! ^*!2I i£H iSof^l ?i o^OI SXFDH = ^ ±^ " EH 21 

ElESfe M^oFE^IIOiS Al-S&Q. 

C0L0RS3S XI§S ±±aiII£H2l US Oil 21 oH SoH*l □ « ^21 &UBB KB 8^=«(M0II HISSD. 
"CMODE" §18 i^EEI ^Sofffl 3E!3 (Ml M B Oil Ai DM ^-SlU ^^AI3I^I AFg 

n ^> ai d. 

• 0IIBS£. 01 CMODESSB A^go^OI xH^m^B S££o\D\ ?15H DM ^^Oil ki^OE tt»B 3CH^ £M 

£S CMODESSS PS ^ (transparency)e HIOiS^QI Afg^ ^ 2iEE^ ^^EF0IM°l D^fiaiOlfe 
*SD±:Mai0IM XhB^ ^ £ID. 

01 fg^g fet^l Ml HIS Oil AI £01£J tfEfSE SfHBaiaB S8»2SAW S8H5ID. 

es s^Aii^^ a^saioiB u^xiia ^ie^is_gsui ?!oh q^ii asAi^ifeQi chs ^i^s trail aj 

e^fg^E aiII±Ei(R14)^ ^J)il AI-SEJ 2 ROME^^E-i2l dlE§5|i Ai AI^^OID. 
>iiM CSSS ROMQ^^Ei ^ All ± b^OIMM ^DaiXI^Ei^ SEAI^JD. 

□sa oiaiwxi JiBaaa §i§ 5»sm 2^ ^ kssi s waioiioii mm ohai3°! Dfasa ss 
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16*!^ 
SQO 
SOI 



$06nn 



STOP °> y J2. *J * *1 . 65816 IRQ g-Q 

NOP 1 «4 <»} * "I ^ * 

cache ft ±\ n °\ ± -s- pc -a * , ?\ >i * a =l 4 

* *| uH «| ^< > rlS"!* *M*°l^-& 

LSP ^aJ/|Sl2|»|i : 

DReg * SReg LSR 1 
RQL ft* : 

DReg - SReg ROL 1 
BRA sbyte ^ °5 * 7) : 

rlS » rl5 * 
BGE sbyte 3 7W ^o.£ ^«S-s-7| : 

i.3<sX0Rv) - I. rlS - r!5 * #-£ »!■<»)« 

9 LI sbyte «H« : 

3fc«(sX0Rv) = 0. rl5 - 15 ♦ 

BSE sbyte *f °. £ a| «a * 7| : 

i 3 r - 1. rl5 - rL5 ♦ M4«|flis^ 
BEQ sbyte ?M ^ « * ?l : 

i>l z-O, rl5 - rl5 * -f x «)■ «| 2. 3. 2. * 
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iOcnn 



iOdnn 



IQenn 



SlO-Mf 



ifb : 
*20-$sf 



*3c 



BPL sbyte V(*) •! « *l ^*^| : 

*«J 3-0. rl5 - riS * * ± »h °l a. 4 
BHI sbyte *(-) °l « *l : 

iS s - l. rl5 - rlS ♦ 
8CC sbyte ft *J *■ *J <H 3 -3 *J «* * ?l : 

i?J c - 0. rlS - rlS + *i»f«iaifi^ 
BCS sbyte *l H 7\ ^ss|«l *l<**7| : 

c » 1 «) ^ rlS « rl5 ♦■ *i»HfiA»K 
BVC sbyte -2.*#.a*7> »iM«Hs|^ *t«S*7| : 

v » CM* rlS * rl5 * ti«MUAa4 
BVS sbyte * *H # & * 7f >H|JS.21^ : 

v » iojnj r i5 . ris * JH4«lfiiH! 
To r0..rl5 (JL<M*t>:} DReg* mAA 

(=t* *a.E* 4M£:et) 
HOVE a - SReg{ "ii »fla£ *Hti«) 

WITH r0...rt5 (S«M*^) DReg 4 SReg* rn.2-3. * H 

DReg - rn 
SReg - rn 
b - I 

3TW(rnl SReg* ISaiiirnH : 

RAHl ru) - SReg( * HA/ *t°l «H * J 
(U* *^<HS.*£:^ OS) 

STB(rn) SReg ^ IW'iat HE-^iln) = 

RAM ml « SReg I { «M s.*H «U 

LOOP 3 A rl2 '2 rl2 < > 0 °1 * <H H 2fl ^(rl3) 

-2.5. ^ = : 
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rlZ * rl2-l 

rl2 < > 0 °l rl5 - rI3 
S3d ALT 1 (Sal*^) alt l.# Ma-*4"j : 

alt 1 3 I 

$3e ALT 2 { J* H * ± ) alt 2 # M n * : 

alt 2*1 

J3f ALT 3 (SBj*^) ait l»e«^ °J ait 2**3 

alt 1 - 1 
ait 2 - 1 

540-S4b LDV(rn) <H H * ^( rn ) a * «M DRega^j : 

DReg - RAiUrnH *.E. &/*M c| 7 \) 

(A* *^<H£.a8^^ <H H H ^ ) 
if alt I : LDBlrn) <H S * At rn ) S * *N DReg.3L<y : 

DSeg «V«I = 0 

DReg & - RAMtrnU a O! 7| ) 
14c PLOT rl.c2(x.y) •< tlV2i|a fl-7f 

rKH.B.rl <S1 r2^ Si ^ 

J-Jxl?}*. RAM -2J o^flH4 : 

(rl.r2) 
rl =» rl * 1 

if alt 1 : RPIX rl,r2(x.yHM «**^ * * : 

DReg = ^{cl.r21 
SA6 SWAP ^°laJ2^ : 

DReg a - SReg *M 

DReg « SReg 3. 

$4c COLOUR PLOT $ ^ <*< *9 : 
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• SReg 

if alt I : CfiODE PLOT * z+ S. H : 

» SReg 

I4f MOT DReg * HOT SReg 

X50-ISf ADD r0...rl5 DReg » SReg * n 

if alt 1 : ADC DRag - SReg * a * c 

if alt 2 : ADD DReg « SReg ♦ *n 

if altl«-alt2 ADC DReg « SReg * *n * c 

$6Q-t6f SUB r0...rl5 DReg - SReg - a 

if alt I : SBC DReg ■ SReg - n - c 

if alt 2 = SUB DReg » SReg - »n 

if altl*alt2 : CUP SReg - a- (Ma.+i, * A«M 

$70 J1ERGE r7 3l rB^ *t$J»M.a.* DReg 3. * *4 : 

DReg.h - r7.h 
DReg. I » r8.h 
ft|Ha34 : 
s - blS OR b7 
v - bl4 OR b6 OR s 
c * bl3 OR bS OR v 
z - bl2 OR b4 QR c 

X7l-$7f AND rl...rlS DReg - SReg AND a 

if alt I : BIC DReg • SReg AND NOT m 

if alt 2 : AND DReg = SReg AND «n 

if altl+alt2 : BIC DReg ■ SReg AMD NOT *n 
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J80-*8f ttULI r0...rl5 DReg - SReg * Rn ( *t- 3. 8 x8 *»| s.) 

if alt 1 : UttULI DReg » SReg - Rn ( "I +± a x8 -I a) 

if ait 2 : nULI DReg - SReg - »n (■¥-:£ 8x8«|aj 

if altl**lt2 : QMULI OReg * SReg - t»n 8x8«|fl) 

$ 90 SBS SReg* ->4*« a|-S.»taJ RAfl <H H «» *| a( V 

19l-$94 LIM L..4 * <H =. * >i ft r l 1 °fl <3 3 

rll » rl5 * 1...4 
*95 : SEX *I = *J S»^-5. ufoja^ : 

DReg.(bi5-b7] - SReg.[b7] 

DReg.l - SReg. 1 
$96 ASR -t}^A|a s ^,| S ; 

DReg - SReg ASR 1 

if alt 1 : DIV 2 ^-3-^ ZSL : 

DReg » SReg ASR 1 

(DReg - -1 "1 * DReg » 0) 
*97 ROR TlEjjJf JjL^. ^|n s : 

DReg - SReg ROR 1 
i98-*9d JMP r8...rl3 ^Ssl^froja % 2. : 

ri5 - rn { ^ ^*7lj 
if alt I : LJ'HP <MHa|^(rn) ?J ^ «.(SReg .S.* ej 

ROM « ) 

ri5 = rn ( A <S *7|) 
= ROM * 3 * * >: ef = SReg 

59e LOB at- 41 u} »| s. : 

DReg 4 -IS. = 0 
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if alt 2 



if alt 2 : 
if altl*alt2 
Jeo-Jee 



if aitl-alt2 



$f o-Jffnnno 



PMULT 



LliUET 



FROM r0...rl5 



MOVES 



OS rl. . -rl5 



DReg *\ * »l s. - SReg s^u^oja 

^'r^A-S--* ■ 

DReg * (sSReg'r6) 

I + A 16 xis»|a*^l 

c 3 (SReg)'r6 

DReg ■ lSReg"r6).hw 

( 16 xl6»|S-3-4) 

r4 = , (SReg*r6).hv 

c ~ (SReg}'r6).bl5 
.riS.sbyte ***#«>•!£* rn*! SL* : 

rn - -ai^ ^<»ts.( 
.rl5, byte * =1 *l S, s 4 «l S. =H H cl ^ ig. 3 

rn* S<3 : 

rn = RAM byte «11 (*Sd|«|i!t) 
.rl5, byte * M s. «fo| a HS.;*^* rn* 

71.** : 

RAlUbyte «1) - rn(*H<*<>tEH 
SReg - rn^^ : 
SReg » rn 
DReg - rn 

t a|a*a«^i, +Jt ^ *a|zi) 

DReg.h - 0 
DReg.l ■ SReg.l 
DReg » SReg OR Rn 
DReg - SReg XOR Rn 



DReg • SReg OR »7 

DReg * SReg XOR 87 
INC r0...rI4 rn*7} : 

rn = rn +■ 1 

(TO/WIIH/FROH* -9-^1) 
GETC R0tt*H*,3.#-iN PL0T»e| Rl S* 

RAMB RAH^«»l6t K ^ =j ^ ^ ^ - SReg 

RQJTB aOItcfl«|iit «flsai^>i^ = SReg 

DEC rO . . . r 1 4 rn V ±. ■ 

rn - rn-1 

(I0/VITH/FH0R-S: 
GETB RGB «1 sUt 1 ^ Dreg 3. i a* 4 °l -S 

GET : 

~ DReg~"^0H~^ "Ms.". 

GETBH SOU 4* 3.-9- 3 Dreg 3. -M * * 

GET : 

DReg - ROM»l * dh«|s. 
DReg * ISReg & SFF) ♦ (byte <<8) 
GETBL ROM 3 DregS. ***1«MS* 

GET : 

DReg = ROM brff.byte. 
GETBS ROH «4 ^ S. -?- 3 DregS. + A«M*. 

GET : 

DReg = ROM buff. byte 
IWT ro...rl5. word *l m £ * rn «* 3. <3 : 



if ait 1 : 
if alt 2 : 

HI6E LH XI 



rn » *i *t ^! H 
U1 r0...rl5. vord HEajifi^ej rni^ : 

rn - RAM 9< = ^Sa«^){^c C (lo|Et) 
rl5. word -3 U * Z. <M H «l ^ 5 rn °i X # 



SM rO... 



Ife HI4(a)Ea HI4(b)E0HAi 3§1DOIOOB2£ UBbB CH ^Ailo^l UBLH 
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01X1 2D. 

m m^m so ssoiai ubio wskm. 01 bohhiai s&si xi^s i\sixw s^oi »^ A^ 
»m e is§ oHOHS^iote' asas esoii eaio^xi skd. 

B!4(a)E0ll EE Al E! ALU(50)^ XHI6E01I SO &A1I8I EAIEI01 &1CK 

XII4(a)E£f XHI6E01I EAIE! fcttSHJOl ALU(50)^ XhH±, Ytfl^ 9U ZW±2F 3 USD. 

Q^I2S2I BSaiXI±B(RO-RI5)fe-ALU2t SaSQ. 

ALU(50)^ 16dl§ ^a«LUI(152)B OlSo^OI I»3if« 4*»SQ. 

£S ALU(50)te miW°\ "ALD" ^El SI ^( 1 52)2^ "OR" feaifflS(156)2l "XOR" teafflS(158m 5» 
512 2!Q. 

SES. ALU(50)^ g£H AlH^^I^Sl^S SSoHJ 212IE0ISOII gJ 21 3JHAim ^21(160)8 MoW 
Bf El »S! Aid 64)21 Si^ S^QH fllS5EDI_S0ll MSB?I XI § A!E§ED, 

ALU(50)^ g£H2! d^OlM 12x11 71^. ^/ W±^2I LSB2f MSB J I- 62)S ' 35H 

^ El Aid 62)011 ■■HISEI3I 2 Oil JUXliElCH Xl^ fcttOIMmxO ^SSQ. 
XW±2f YW±^ Hi 6E01I EAIE! fc»»&0l M afilSd 52.1 54. 1 56.1 58)011 2^E!D. 

^3dlDI(152) H SIS(154. 156,158)21 ^ »S4. K\R^D\^m^ ^ JRXWDl^m^S 2^ 6gJ23-1»2i£J 

16UIM 6 "xlBEl S^A1(MUX)(164)0il aBSD. 

□ ggOII CQEI- Si^ SUP* idl! tH±(Z)&2S m^BD. 

IHa&3l(152)fe XtH^S^EI 16dl^S ^tlo[^ 51 0121 Oil. YhH^^2l §S E^ §gX^XllLH2l §M1 e 
21 oHJS ^EiM^AH(5O)01l gJ^S SI CI 3 CH 21 £J ^ CHI J\^.o\(X tm^tl&U. 
^*I23 ALU(50)^ CPU«EOSISd66)» 5S8H1 2iQ. 

01 CPU S20SISd66)fe XHI^EtHSS^s. ^^tlZL Si 3HEI^£>M ^fegAI^ CPU#?H HSI S( 1 66)LH 
Oil *401E »U2l SOIIiaiXI^BS SSAI&Q. 

CPUMdHZlgg SI3CI3iJSI^(60). ^ SIKMdOM ?\3£iD\( 1 52)011 216H H § ^ZjOII CD a AHIHAI3I 
S§)0il 2I5H g^ H ^! ^HElEiOHOIMiliS. HI § 21 Oil 0! £ . *?*S2J 0IIO|g£J£ S! 2dHM^^ EiOiiOlM^ 
§1 Cl^Sofe D3aSIS(60)OII 2i6H AIISSQ. 

Eli 3 CPU«£OMS §i£!XI ffl±(Z)^2S CPU«2HH5lS(166)0il gJ^& LK§0ii CQEUHE AllgSQ. 

gaoas dss oil cue* sasjissta jhaiai^chi Aiea □. 

X1I7E. XHI8(a)E X1l8(b)E01l^ XII4(a)E0il EAIS S!««*fflS(52.54.56.58)^ feMISWI EAIEiCH 
2JQ. 

01 XISEi X^52f YifSM 3fe PLOTggS feiSSKH COLORSHOII 2! 6H ^SE! «£>ai 

XI±EK54)2I LH S Oil (XI- Bh XISEd 31 ^B^I^S^Oi! M^HafQ. 

^^|o[ bK^aOI. 4=Ei NES^ SXf^ □ ±S SI 01 ±B&ie A[§§[D." 
M^ofE?1IW^ 5^515 CHEai±QilOIBS ^X\ 0 ^ 0) = ai±QI 01 Ef^ ^^AIEJD. 

gXH8 4^H 1 63H S^ 2563H2I 4 h S>fi ^SoDI ?l S 2blM E£fe 401 = 8blMP£1l£iS 4= 
2iD. 

^J^§2I ^ HFOIM^ ^X^2I 1 ^ ^ l= H 21 UIMS£1l2Jg S&oHI 2iD. 
^^p^ ifOilAi ^ dl^OilAI o^l dl ^§E!D. 

256^Ef2E0ll LHoHAi^ 2S£JEI(H0tS 8RAM?IXl^F SXHo^H 2iQ. 
^^M^ o^^ilCH^ E^ dlM^^ S^^^S iS^^ i2^l 2iSE^ CI±S&I0I1 ^§ d^0I^LH2l n&sl 

-eg..m.M«-iiS-ote. ^..^aRM^i206.)M sssfe .^.djui..M3}uee s»»2 g.Q, ..._„ 

HEIH Zl ^^OHM^±alS(206)OII dl £11 2J 3^SH (208)^^ S^EICH 2iD. 

5i^5l518 Xttt±2\ YdH±^^EH X3I XI ± El (202) 2F Y3I XI ±M(204)M iS^D. 

S ^AlOIIOilAi^ aSMXI±H(R1)(R2)^ X1I7E2I X3I XI±EI(202)£^ Ydl! XI ± EH (204)^ Af 

SSD. 

OIM aiXI±EH(202)(204)^ PLOTS g Oil 21 6H Xl§. ^SM ^^21 X^52F.Yif51 =^AJ^D. 

xaiXI±EI(202) ^ Y£1IXI±EI(204)e □ ?lXi UH S Al^e SI S(2 oosition barrel shifting 

circuit)(214)£ 01E21I±S ^^AI3I^ ±1J\(FA) 91 «!^LOI(HA)0il ^X^E?1I± 

x^is, zi 2?ixi mmh\R^mm2)4)±= m^che^± aixi±H(2i6)a OHE?n±diin^i(2i8)oii sbsd. 

XaiXI±B(202)2l 3;H2i S»W dl^MS 3 x8 □« E!S^!A1(21 2)011 S^EIH. 01 
G^EIM^Ai(212)fe dl^^S 21^(210)011 2i^Q. 

X1l8(a)E0ll E Al & M^Xil 01 SI ^(200)^ DIE li\0itl^ = °l 0\U& PLOT^ fl| (PLOT) S S 01 U 

READ^^(RPIX)^g0l CI^EEI^eg XIAIof^ ^£JSQ. 

M5xiiohsis(2oo)^ a a oil ^t^§ m^sis xnoi^^ee w6saiwd. 

a3IS tijaaOl MSX1IOHSiS(200)fe ^^M^ oFE?1IW(52)LHWIA1 A^l XIIOI^SMe iffeSAiaD. 
X1l8(a)E0il UEJ-tH df2f^0l X1ICHS1^(200)^ AND^I 01 e(201 )■ loH dl^SlS 

£11 XI ± EH (210)21 ^^£!Q. 

01 tildes aiXI±Ei(210)2l 8dlM AHI^El^ B! fll XII CM SI S C200)fe B^M^0l»0l ±^£I0H ftdfDIie 
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^±£I^(206)LH°I §2^1 RAM01I S^l E!Q. 

5{^HI0H5lS(200)fe JHAIcO ?I6H PLOT ggOll SBSB. 

S!ai*ll<H2IS(200)fe 58 AH^S «BQHMS!±ajS(206)(S£B RAM E^ ^Al^)0il JI^EIXI S 

teQte SSiS BI2IWB Al-s fef SSIS S^B JHAIAI9DI ?I6H B = a| A JS S(RPIX)0II SBSD. 

^:iof tttaaoi BE(READ)S!ssgs ±aa^oii ^§sia°i » ajas^oiisj Mm 

£iH. ES Sr£K)HMS!±aiS(206)OIIA1 ^ JH of ^ SSI B£lAI(flush)»feQI AISSD. 
5|aHIOISIS(200)fe E2f RAM^Ail^Jf SSBStSB (JBLH^ RAMgfg XII CH 6J^(RAM DONE)g ^tlsl 

a. 

&J\2l U\2i1t0\ RAMS3HI(H£!£i= »aDHSft|±SIS(206)LH2l aiSBai2!B 
b|e»aiSJ^SH(208)a S^AOIteQI MSSQ. 

E§l, B3eHI(HfflS(200)fc= 0iEai±bim^l(218)^^£i PLEQ£JsB ^&i»tefll. 01 iiS^ WEai±0HM ?f 
2i^§i 3BH »aOHSai±fflS(206)2l LH§e RAM CHI 7I4B ^S^f Slii XIAI8KH. SXH2I aBQHS 
^±*l^(206)°l LHgQn oH 3£J0I JI^SOiOfcSB XIAISD. 

Sf XilOH£l^(200)^ ES fflOHJ 3tS dfOIM^f §J J\ «£l CH Otof^XI a S5 XII CHSl ^(200)001 SB 

±a&!EE(SCB.MD)*IICH£J£a =£*!SD. 
B*aiOffflS(200)te »BDHSft!£aiS(206)2l LHSO! HI 2WEH^0IIA1 tHUHElE^ XlAlof^ AI7E » 
»l8(b)SE2l S^X1iCH^^(DUMP)S Bf £S AIL! B. 

B¥JHI(HalS(200fe 8B(H blM»!§ Ell II ± Ei £1 S(CLRPND)2f ^EblM E!S aiXI^B l\\0\ 

*Js(LDPND)M B*«AI3 blM2»§ aiXI±H(210)(HI HI3SB. 

^323 «35fl|OiSIS(200)fe XII8(b)E0IIAi ^l#§} &B0HS£!^£IS°l ^^S^MHf LDPIXHICH 
£J^B BPRXilCH^l W6SAI21D. 

PLOTS B3SSKQ PLOT^^g B*BI(H SI S(200)OII Si§SAI3IB. ^ A ^If ofESHOOf 
BB bf^II SJCfe ^ZdofOUi. 3ES0S {U^(LDPND)o| U g 0 | 3HAIBB. 

01 LDPND£J£fe= □^EIM^ , A1(212)^^Ei bIMSIS aiXI±B(210)S 0IOIBB SSA|9I^I ohCfl dlMS! 
g aiXI^B(210)Oil msacK. 

BBW SHSd^(CLRPND)^ HBBIOIB^ RAM Oil XIAIofe RAMS = *J£(RAM DONE)0il 

nm bi^nis aixi^Hfe as bsbbsbboii u\m nsssaD. 

B*BIOiai3(200)^ ^iJaf OIB^a"! CHEai^S £ CHI 01 £1- £iJ£2K DM S* §3 Bl 01^ £ 2h if 

XilCHSl^OllAi i^S B3*fll0i£JS»2l UBLHte B0ISJE3* 381 8(c) E Oil E A I El CH BSD. 

DIS^XIS MIAiaia Oi = ai±^. BIOIBB SOI BXI ^ii £I5H EAIEI Oi SIB. 
Mm 6fE3ICH(152)^ BS2HJ0I SSfSB. 

SSotEEl 01(152)^ AfgeOI Of^e B5 XHI CH Sl^(200Pf ^§5f^ XH4(a)E°l »B3I XI ±:B(54)2I LH§ 
01 8x8^dfOH^^^£l^(206)2l ^SiyES ^E 

^EfOHM^±(200)^ S(raw)S B?l^6fW ^SEIH S (column)B^I S Eh^ EICK 
»aaiXI±H(54)2l LH§E COLORggOil 2|5H 2B £J S Q . 

Qg PLOTggE Ol taaiXI±H(54)B mm KaaiOIBB ^BOHM^I± al^S SEAIS1D. 
^2.faiXI^Ei£l bie^ IE! &±2J ^^OHM^ l ^SIS(206)LHO| ^^|?IXlS if xaiXI ±EH(202)LH Oil H 
S£i 3JHOI LSB01I flSSD. 

CCfBAi CHEai±2l 3;H2I LSB^ taOHSft!±S!S(206)OIIA1 3*!B b!MO| |§ SSflD. 

bl^egaiXI±E4(210)^ ^B&!gXfO| ^^^21 Oih: ^SblM^f ^iJElII ^^XIM ^l^ofeQI AfgE! 

blMSjgaiII±Ei(210)^ tilMMOl ±H£!2I B^^^Oil EfOIMElH XIAIoPI ?l S 16^H2I SI XI ^ EH 

bl^eiS aiXI^B(210)^ LDPND^l^Oil SSofOI ^EEIH. BS X-ilCH 0)0il 2I5H ^^ H E! CLRPND^s 

oil 2I6H aawaD. 

2tm Qi Mfg^OI §iJ g^OiiAi ^ilioUl ^I6H M M El E ^Oi^J bi^Oil M^OI 8>'-8i 

BOHsa|^a^(206)S ^SE! ^^Oil LQM ^^f^Ei tfit 01 01 Ef £f Sffll ^^ED. 

E Di bl^^ xaiII±H(202)«l HSS B5W = ai±2l LSBS goH bl^S aiX!±H(210)S Ail g 
3D. 

H-U|E^ if xaiII±H(202)a 3 *8 E!^EIi^Ai(212)M BoW bl^SlS ai Al ±Ei S SgBD. 

^ai^ ni^QI ^12^ 8^^0I^ C ^CHX^ °!ES E^ H ^l^'OI DM xfXIofH £iES s EfOH 

^^±sl^(206)(H! ^I^EIOi^ QIOIEte RAM (6 Ee 8) = ^EH E.^EIOiOt°i §}D. 

^EfQHM^J±il^(206)^ AH^g ^dKilOIBS Xf^SOl ^tim ^ 2iD. 
^B0HM^±5l^(2O6)2l ^ XH LHgS RAM Oil 9l^ofB^ B5S§0I ^^^[[H^aI ^I^S^EH ofE 

no\. owmrn^ KaDHS^!±ais(206)LHOii tHmaa. 

^BQHM^±a|S( 2 06)2l HIOIE^f RAM(6)E^ RAM(8)0il ^I^EIS. X.Y L l Hi RAMCH E ai ±S S&AI5I 

?i WEai±aa ^i^oi saMiois. otiass xii7E2i a^a^i ai sl^^oib Afeofoi smbq. 
n ^xnoiEai±^ii^s ^ii ^ oiiai^^eoii lqb sshbd. 

HEHb! ?llti!S 4.16 E^ 256^BEE^f AfgE!b:LJWI CUB -SB. 
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MttMIOIIAIte 256ifyeE'« M8SD. 

ois 256 »as»te 2*2* 64dfoi^ a xii oil ch 5H biegaioio| ^§5^ i6timi^2.i imms D\X\H 

21 Q. 

bieows gjsf^ ±:B£!g<3°i BE W X\ Oil i§gIH HH Jl Al ^SSD. 
BdlU NESS MSSKM BSgBtOBOII^ m^M, a? ^(column)Oil ^XfS StS»fe 3d 01 a*»5IS*Q. 
Oil) (128^^ 6fOI±3£!(high screen)) 

■ 0 16 32 

1 17 33 ' * * 

2 18 24 

IS 31 47 ...... 

tilM^AhOI25{= Oil 2 £121 DMA SBAIZJOII 2loH Hl^ k S «iS NESOil 2! oH Ai HI^S BXI 

atai-. n oi^. ^ ^ih nesou siaw-ife jaisie £>xi at^ oi^fe 4 s m nes:h ^> site s»:» 

256 ^xfoii esaxi 3^1 ttHSOIQ. 

OH gM2 Qfdl££jB 128 §J 160 Bjfl! ofOI±B£!^01i SX^M^H^ ^ 2tQ. 
ilLH ^B£!^g 32SJK ^ 256SIS0ID. 

QS2I SmSISS SlfliB i£io^ S2|0I US Oil s^SS J^dlMSSB A^gofOI CHi^l XIIOIHfe^B Ml 
AISHQ 2JD. 

S1XH. X £fE2l £16f?l 3blMS OiSofOI BE d I M B 31 21 Oil CH S DfOIBM ai&SD. 

0 Z10000QOO 

1 7.01000000 

7 zoooooooi 

DSMI VBOhEHOII ^XfM ?l»01 »« 3JH21 dIEZH Hl^S'y S2B MSSOl US £^21 

S ?ll A JoH) ( OICHA-i ^Xf2l AfOI^M 5§Q. 

4 16 
16 32 
256 64 

QM Oil oPI 3;H°I blM^I- HI^S-X BRM 01SSKM SXfBB ?I2I ai&SQ. 
M 31011 USAfOIZS^ « SOII ^Xf^2l ^Oil D gXfAfOi^S 3S 5101 Q. 

16 20 

4 256 «V oj = 320 

^ a* 16 512 af<>!= 640 

256 1024 ©IS 1280 «> °l S 

y if S 2.1 of?! 3JHdlE^ SXfOfBHOil d^OIMSE^g HISSD. 

□ e onAjijii ^ XH 2.1 dl^^Oil LH°1 £°iEHS »S 518 Si«!21 XiMdlM BfllSie = dfOIE2l 

WEaT^B" BISSD. 

as a biegaiois ^aig idfoiMoi^ n oi^ ofxi^^E-i isdfoiMoia. 

^*JdlM*= S!«!Qt±3B AfgofW /dl^£!>IU MdlOi! ^ 91D. 

^ tilMfiaiajoi dlE^ aiSIOI S^ofE 8^31X1 ±B (54) Ml HSEIW fflte Baa 4*0II LHSof^ dlE2i 
SeHS AilMa^U M&ICH&Q. 
0IIHI3 = (EXAMPLE CODE) 

; s gjgo| }i|oi^S0i|A1 Afg£! df£f ^Ol 658163E^ 4dl MS HI 21 6KMI i^g. 
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: aill^H A. X S! Yte 16tilS. 
i?£[^S(Set CouJour) 

; §J Glg(double)8 £S. 
Ida colour 
asi a 
tax 

; dlS»ai£i 02\ 1 CHI HE}ti\±B gg. 
Ida maskl tab, X 

sta . maskl 

; U|e»ai2! 22\ 30ii B£fDI±3 MS. 
1 da maskl tab, X 

sta mask2 
rts 

mm 

; =£gBH2f ^£|SS» ^e. 

; &j\ ^ asi mi\M* y aiii^aa x aixi±as ois. 

Ida plotxl 

asl a 

tay ; Y = X £>S * 2 

Ida ploty 1 

asi a 

tay : x y iFS * 2 

; ^ij0^2l SS. 

1da pyoftab.x 

cic 
cic 

adc drawmap 
tax 

X bHSeBWIOI±S^H £iofe ^ v ^l ?JE2I 2 = ' 

SIS2I X * 2 

di ai £! oui- 1 m 

1da.1 batemapbase.x : Bjfllia 3>b 9IEB 88 

and pbittabn.y ; -0IH2I S!SI^CH±3 ±J§< 

sta pmask 

.and . - P.bittab.y .lJLMPJ^H 

ora pmask : BSfllHf 3S 

sta.1 bitmapbase, x ; blM^Oii 3 1 21 
: til SB BIS! 22^ 3g 618! 



1da.1 


bitmapbase + 16.x 


and 


pbittabn.y 


sta 


pmask 


Ida 


mask2 


and 


pbittab.y 


ora 


pmask 


sta.1 


bitmapbase + 16.x 


rts 





; S!SitllS0l±a«2l 256?JEBI0IM 
pbittab 

rept32 : num_col 

dw $8080. $4040. $2020. %1010, $0808. $0404. $0202. $0101 
endr 
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: ?4ES Ste £> V JI Ell 01 • 

pbittabn 

rept 32 : num_col 

dw $7f7f. -$4040. -$2020, -$1010. -$808. -$404. -$202. -$101 
endr 

; disBaia o ai uva o lhxi 15)01! as befo^b 

maskl tab 

dw $0000, SOOff, $ffOO. $ffff. $0000. SOOff. SffOO. $ffff 
dw $0000." SOOff. SffOO. Sffff, $0000, SOOff. SffOO, Sffff 
: UIM^aiS! 2 §J 3(tt£l 0 LH XI 15)011 CHS »£HH±3 
mask2tab 

dw $0000. $0000. $0000, $0000, SOOff. SOOff. SOOff. SOOff 
dw SffOO. SffOO. SffOO. SffOO. Sffff. Sffff, Sffff. Sffff 
coLsize equ Nember_char_rows * 8 * Number_bit_planes 

: SX\%tE E1I0IM2I 3HAI0II 

pxoftab 

temp 0 

rept 32 ; *r 

dw temp, temp, temp, temp, temp, temp, temp, temp, 
temp - temp + col_size 
endr 

; vaoiaa 

pyoftab 
temp 0 

rept 16 ;• ^Sr^^-Craw)^ *r 

dw temp 

dw temp+2 

dw temp-*- 4- 

dw temp+6 

dw temp+8 

dw temp +10 

dw temp+12 

dw temp+14 

temp - temp+32 ......... _. _ 

endr 

j||7t=s Q k \ gjsfoi §ggi S|g|0| <=>\x\m m%o\J\ ?IS ±3£!^2I X Y X l\\X\± 

B(202)a mm y aixi±H(204)s sesq.<oi« am±Bte Mas aixi±a«(76)LH°i Riaixi^aa 

R2HI XIPHOID). 

^31 x aui±H(202)s *§aoiEai±2i aas 3;h°i his^ ai^sai2jami^LH°i 0^ 0( 
£m xig^i x y shs :>i*h aa^B ttsisa. 

^4l^I(RO)2I xaiXI±EK202)°! S»?l til^POil 2I6H BaOHesi^aiS(206)a V8 

OIISESD. 

mm xaixi±H(202)^ 0012 sawuiMfe oiua ^§5^e suis yzias a&iaa. ^ . 

§g xaiW±EI(202)^ 0°! ^ EH CHI Ai 3 x 8CI H £1 Ai (21 2)fe £i m?l bill Ail^ofOI 
ai XI ±EK2 10)011 fedl "1" 

RAMHI 00(88)^ UISHS aiXI±B(210)LHSI CHSSIfe UIS m 3S0I S^£!X! » = XIAIo^i ttHSOII 
aiM*!§aiXI±BU210)M OlSotQJ ^Xl ROM2£?a J\m^ m9.J\ £ = §^ XI A! oh X f trfteD. 

bi^es aixi±H(2io)fe ah^b qioibs asms s^bie ramos-b n ah^s hioib^ awaoi 

01 }l^§ ^SoDI W8KM. fl!7E°l d|eaaai-XI±H(210)2l LH§8 » aOHea!±SIS(206)OII fll^E! 
at a? dlSfflaaiXI±H(210)2I LHgOl 001 £12 E!«I2I ±36!CHEai-^^ ^I^EICH M50IEai± 
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a*i£B(2i6)3 eebch. nam 01 dmiELH°i ^?ixi(OHEai±)fe diEsus aixi±:B(2io)LH0ii sa 

dIEM ^gSf^Qil A^SEQL 

3HU blEElS aiII±H(210)2l LHgO! 001 OFUDS BUSYfifiO^ AHIE ED. 

AHEOI 311 61 S 0\E.W±D\ if 0iE3l± aiII±B(216)2l LHeUf §gJo>Qa n AH EE Si {SHIM ?| XI OiE 

ffl±te blE£!S aiXI^EiLHOil ^SEIH BUSY mV\HJl EJ Ail §ED. 

AHEE CHEai^m §SGHE3I± aiXi±Ei2l LHSBI- DSDB DS B30 ^oHSD : 

IBM. blE2i]§ aiII±B(210)5f FFhS °J22 3BAIS ^D. 

2B3L RAMLH2I 0i E 3i ±(PLOT_ADDR + Scr.)WIOI±S^H SAI HIOIBfcflffl (PLOT_BUFF)S' fclK)|e» 
H0ILH£h 

3B2L blESIS aiXI±B(210)OII 2I5H Df±3S QilOIBWIH LH2I dl g 2^?f B*Sf£Fai XI^B CH 3I01 21 3 

out m**o\& 5Bsis sia^a. 

4B». a*»aaiii±a CH3ioi2i is os diEHis aixi±aoii 2.1 oh ej chi oims plot_buffl}|2i se at 

Ql OIQtH ffl» RAM 21 CH E 31 ±( PLOT_ADDR ) Oil DAI }|*8*£h 

5B3L (PLOT— ADDR + 1 )2L S*BBaiII±Ei 01310121 SI 1 Oil mm S^B ^»o*aL 

6B3L 8 E!= 256 I* D2E0IE, (PLOT- ADD R + 16)2L »35«aaiXI±B 01310121 §H 2011 m^M 

8X X aiXI±Ei(202)2l LHSHF B9 Y 31 II ± EH (204) 21 LHSE HI7E2I S^it3l U SJ^^ISISS flEI 
ED. 

SJ^KRA) ^ Sl?tel3l(HA)2l '^SjU. SfSfeBSISB XHI7E0II QOIOOSSSS ZIBol EAIoFS 

D. 

OIEai±:3I^E DSiU SOI HJ6H2QL 

01E3I±: = scr_base + 2 * y[0...2] + (y[3...7] + x[3...7] * 16 * ((x[3...7] * 4) & & scr_ht) 
B. *^ SttA>OI£(char_size.) 
SBB^Ife : 







y? 


ye 


y5 


y4 


y3 


x7 


x6 


x5 


X4 


x3 


0 


0 


x5 


x4 


x3 


0 


0 


0 


0 



px9 px8 px7 px6 px5 px4 px3 px2 pxl pxO 

EMH, Jim 6JH2! *1J\±}D\2\ 4JH2I *lD\±}J\m AtSotQI 10dlE2! S Hf px[0...8]3 SfeQ. 

01 HHfe ^SSJB HU« £d^S ±3£!EE0il CHS EX^AfOiE £, V EE Xi! CH El ^ 12 x 3 ^ El S ^ Ai Oil XHi 

SSD. 

y2l 2D ^E of?ldlE y[0...2]2f 25SS 0I£!E 16dlE ±H£!0HE3l±M g£SQL 

0I21E ^B&IOI IKS^I^OII ^ Si^lofe ±H£!&ilOI±& ^H£! [9...22]0il DoHJI^Qll OIE CHE 31 

±j\\tim ssskn ?isoiq. 

HEIHUAH. 01 CHE3I±E 4.16 E^ 256^BoH£JE^ B 2Jfe3K)ll CQD 1.2. EE 4B CHE3!± §S 

■^i ^ A J-6[£i Sj.S6fe 2^lXl--B-a-AJHMfflS(214.)-0ll HI-S-EID -■ - -. - 

Ai = Eal^(214)2l RAMCHE3I±:S Jl^ofe hH EH ^l 2J §f j| 21 ^Si ofe 

M50iE3l^3III±EH(216)Oil XII^EID. 

01 OlEBI^te «*g^0l * CHI xaiII±B(R1)a if Y aiXI±B(R2)2l LH§0I ^o^E^ tH DH 

l i2^[ 2iD. 

CHE3l±:dlin^l(218)E AIH^tlS(214)2l S^(S56tE^IO10il 21 oH aSS)£i AH^E CHEPJI±2K if CH 

= ai±aiXI±B(216)0ll »S£! 011321 OIE3l±« til B SQL 

dlJH^^ OIE3l±^f QfES AHSE WE3l±^f RAM Oil ;i^£IOI0^ SQL 

n&U £J\ CHE3l±dlin;i(218)fe 0iE3l±3IXI±£H(2l6)(MI k\£Z\0\ if CH E3I ±(0II 2 21 CHE 31 
±V\ A|=MaS(214)2l ^^(AH^E CH E 31 ± ) HI- H"E~E? BSHI OH 51(200) Oil fllOitJS PLEQS U 

SSAIZJD. 

^DOHE^^:tl^(206)E DAI ^5513 01 ^DOHE^J ±11^(206)^ i^*! 5L^E!QL 
dlS»ai213^B(208)te BaOBSa!>iais(206)OII 2HEICH OHh: SSOICWO^ S S S D . 

dlMS£ll£J^S&(208)i= RAMXi!CH;i(88)0ll 23 ^ El CH RAMSSIOI E^l (EH dl E 1 31 21 3hS EH (208)21 LH 
§1 e;HAI3|i= Ai^g ^^AI^iD. 

tt£fOHMa!±fflg(206)fe HI8(b)E0il EASE! SittaS ^^S±2I 0H310IM S»8Hl S!CL 
af£MHM^±£IS(206)2l ofU2l QHE^^ ^^2±0ilE 64}H.2l.3dHS E±:^f SiD. 
SfgHOI D2E1I W&aiII±B(54)2l *»f£KHI 01 EKCOL)^ £Hxl(220)OII ^ = i - ^IE^ 
HI OOI (200)*= SSXil01ij£(LDPIX)B 31X1(220)011 XHISSQL 
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HI(H3l(2O0)0ll 2ISH HIOKUs(DUMP):n ftffeBEIHQte 28 »&0H M^(206)LHOil AH2I tHE-i^2l HI laitt 

01 asEiw QioiB^f ±h&!^oii mmm m&j\ °+mm u blhi= aoia. 

BIB DUMP*]^ tttgEIBI £H £1(220)011 XH&EICH 21 Oil 01 EDI- 1\\0\ = SIS(226)£F aixl(228)0il HISS 
Q. 

DUMPtia^l IHIOIM£l^(226)0il HlgElS 01 }i[0l^alS^ □ CHIOIBM 3iXl (228)011 HISSQ. 

SAIOil. >ilOIM(224)^ MSSXIEIW 31*1(228)21 01212 i^25?£i°l EIE^ = ^ H Oil 2I3S GIOIB 

21 31 21^ EH « SII58MI BD. 

QIOIBSIS Oil ^2 1 £I6H RAM25^Ei GIOIEUI e^UCCH. HI(H£Jffi(BPR)fe HISSES 21101^(222)011 HI 
goFW LDRAMtiiS^ fllS^EHOII 2i^l M 310ID. 

01 ^ZdoFOIIAH. RAM D2/§l BXKHI HISS CHIOIBS^S 3101 = SI ^(226)S S6H 3iXl(228)S SSSD. 

12^ 3iXl(228)LH2i QIOIBte HI7E2I RAM HI OO (88)11 SoH RAM CHI 01 B tH±6J0ll ^ M ^> 2iQ. 

Q§ 3EH§1 ^^2±^ SitilQIOIBB ^HH NESSiHI^IU SffSOl ^XKHIOIB^ S&AI1J 4= £<E^ 

HI9E0il ^AilcOi EAIE! RAMHI Oi 21(88);= 2il^3^BXI RAMg ^Ail±o^ 2±Hf SHSKM 013 PHI HlOi 

^saixi rams nes, ^ tuasauia s*»=»wa. Man Dfaiaa *^3i^^B2i gioib 

EIXIAIOI Oil g^EICHOt SD. 

RAMXilCH ^l(88)fe SiSS OiE3l:±:n A i 21011 RAM0HE3I ±hH^OII HISHfe aSofeOll ES0I 

aa. 

^gof AlZlOil RAM^AHI±£J^M SJSiAOIfe m^S H110E2I MXH^B al^(310)S HI CH =! Q . 

RAM HI CH PI (88)= RAM DCHIOIBtH±S SoH RAM Oil 01 BE 21 S^BI- Si W ± AhOiS ^EIM^±ofe & El 
g^A1(304)S S^ofH S!Ch 

Ei= RAMQilOIBW±fe gg CI3B(60)2I e^SOil £j^EI01. 3fi& RAM^OI a 

id XI ZbHr^OII *0MI -SQ. 

IS RAM HI 00(88)!= S H CI3CH(60)^B ^tUE! *Jil>2l HICHofOilAH 16UIM XW± 16UIS YfcH± 
g^EH GIOIBS RAM Oil B0IMA!5M^GI Af§£l^ 16b!^ Gl Ol B3I XI ± Ei M ii^o^H £!Qh 

CHIOIBai Xl^SOil ^E£! GIOIB^ 6f?ldmiM2|. ^o, y^oiMg U¥iOlE K El AH (302). ^ Si 

□ 3CH(60)S¥B *>£JS £JS01I [QB o^l tnOlM E^ ^?ldK)IMM £§UI3lfe ^ESS^!A1S BoW RAM 2.I 
0IOIEJE Oil HI SE'D. 

E£sl RAMHI0iPI(88)^ 20bl^ W = ai±ttEI«ai Ai(308)M 2S5H2 2iD. 

Ol ^£IM^Ai(308)^ eiHtl^(310)^^B ^>6JE HlOldS. ^ e XH Sl^(310) Oil k\ m^^l 
3EE1^(CACK)^S^ BIOIB£!^(DACK)£!a£l- M^B ^(PACK)^J^^^EH HICHdSOII SiTofOI 

^EIM^ Ai(308)^ "^ffl NESCHEai±hH±(HA)S^Ei CHE&I^^M ^t}o\W U\Z\9. "2Li" ^Bi HIM 
^ 02§ AilMSEIHDfD 01I2£IBOIS £J S 1^1(31 2) M ^oH fe^l CHEai^^i^M RAM CH = ai±c«±OII HI 
S£!D. 

gXHal^(310)^ ^^ai ai^(RAM)S BoW Dfdl2S RAM2U 2! &EH5 2iED1, Ei MCH RAM El ^ ai 
4H HICH^S(RFSH)E ^6JalQ. 

Olg RAM.^^2f RFSH^iS^ HI10E2I "^Xl" tl^m B^OI U\J\ ?lofCW OR^IOIMOil mm HISSQ. 
EbI 0i = ai±SEISSiAi(308)^ 16d!M ^EIM^'AI ai XI±EH(306)£"S CHEai±EJ^S ^{J§!Q(HI9 
E). 

^ El M ^ Ai aiXI±B(306)^ EI3EH (60)21 >^^^oOi| HFEf YtH^2l LH§^ SHtH^2l Ui Oibz o\ 

urn ^tima: " ~ ~ - ■ 

SEm CHHai^ SElSS|Ai(308)^ HI 9 E Oil EAI E! b^B^OI CHEai^ Ql 01 B a J 331 XI ± B (.31 4)21 g 

mH\ ^^H^3^B(PC)2I LH§g ^>^°1B. 

±H&!S3aiXI±EI(316)2l m^S S El M AH (308) CHI Ei^l S^CHEai^ ^^21 MSB2K HI7E2! 
al^S^B ^^1 MSBM BMOHLH^Q-il AFgEID. 

□ £IH'^QI0IBbH±(HD)2l CHI 01 Bf^h ±B&] 88331 XI±B(31 6)2^ GIOIB ffl 3 31 XI ± B (31 4) Oil ^^Elffi. 
3EI^ ^ CPU^f OIM ^ aiXI±EH(316)(314)M CHEai^D. 

HI9E0II EAI& U\2\1i0\ OIB ^ 31 XI ^ Ei(31 4)(31 6)fe RAMHIO^I(88) XKtHI LH Oil «iEAI LHSEIfe 5101 Of 
U 01. BXI 3P2I LHeMOl RAMHICH^I(88)0il HIS£I= 510IB. 

01ISB9. Gi0IBS3atXI±EH(314)b R0MJ3I W;i(104)LHOII LH SEIffl : ±BZ! SSBBI XI±B(31 6)fe 

fi55FE?JIO^(52)LH0il LHSSQ. 
CHE3l±:^EIM^A-i(308)Oil SJ^^ DMHI Sf 01" cd^iS CKHI9E). ' 

3E£!^ A J§(CACK))1 af^SEIE. 3E°JB ^ =1 n g EH (PC)S 23 01 ^^EIB. 
HIOIB£J^aiS(DACK)^ s o£IS. QH0IB8S3£f SMI SB El «S! AH 3IXI^EH ^^01 ys!E!D. 
if°i^^i(PACK)^ Is o El E5 M501Eai±^f ^E!Q. 

ilg^og CACK^ja E^ DACK^^ E^ PACK^J^^^ EXHolXi SfeDS ^(^IH. ^ffl NES(S NES))0^ 
Eai±£J^(HA)OI {d«SSD. 

^ £) gai. Ai( 3 08 )O| 200IM CHE3l±^^g 01 0HEai±CJ^M A! SJ- CHI RAM(6)(3)0il Hlgofe CHI S El 
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bois 6Jsaffes?K3i2)oii jaisaD. 

0112a Efois tiaat6S3i(3i2)fc mxhs^(3io)lh2i E2iioi^§a°i s^g ^sib. 

OIIEEIBOIgJ £Jsg>g3l(312)te HaiOI9bSB2l S§Hg B3E8ICH. RAM OHEai±W^:(RAM A)S S5H 
All £21 RAM(6)(8)S 01 = a4!»3l «S! iJSS BSSAIZia. 

ESI ones! £[0IS "fci£»a3l(312)te HI1E01I EAI& MStttOI SB« = a£±SSS(RAS)fiJS. SJSOIE 
ai± ^MSS(CAS)!i!s 3! aO|S2!0HOI«(WE)^lS» ESolte RAM(6)(8)SUHI ±S SIOI&12B 
D. - 

CHlEa EiOIS d£Sffe!!3l(312)te RAMJMOISOI S!S£ia§i HIAI5I3I WSKM §IH teEl SIS(310)OII HIE 
BUSCHXIte DONERS KSSAIilQ. 

Est Oil ESI BOig 4iattai3l(312). ^ RAMHICH3I(88)LH(HI 2!te HI 01 B2H XI (E Al 2!g)0ll 21* RAMES 
»EH SfSBCHEte QIOIBS SHXIAI^IE^ QIOIB SflXltia(DATLAT)= Bf4SAI2JD. 

EEIELIAH =2 RAMES^EH SSflOIS OlOIBte aiEIESSilS. 3113 ,RAMQI 01 BtH ±(RAME_IN) 0)1 H9 
S!D. 

Oil SSI EfOia £141^31(312)21 RAM ACHESI± iJii^S 3llg!3ISEIXI feKMI CHE ^EH^I RAMOII HIS 
SB. 

QOIUBJ RAM Ol »a3FSailOIIAi AfSEIS HICHiJS LES.RAS Si WE3I gttil&Q. 

±EH&! RAM^S Ete DOIQBI RAM^Ste g*S! Sa»»3l« AHIgolte 2! XH Bf 0IEI2S2I ^EOII 

3gSI3ll SffeBSD. 

JII9(a)E0llte CHIEEI BOIS d S SffeS 31 (31 2)0)1 2I5H SJ£SE! BOIStJsB.BS 0flAI*!2 = E 

AIBO) aiB. 

01 HI9(a)E0ll «IAI5)2£ <H = ai£2iiU QIOIBSiS BXI MISM3I «»OIQ. 

RAM OONEySfe HI8(c)E0ll EAIEIOI 21D. 

RAMCHEai =J £JSS AI2JWI Sf^AISIte i^S §XHteEI2>!^(310)0)l El 5H ?? J -!eS HWSD. 

All OS Oil EAI£! UI2H k OI. § IH te B SI S{31 0)te 0)1 2 El ^ AHI ± 51 Oil El^iJS. 5 3HAI 
EI?4l±M(CACHERQ)iiJs. QIOIBB?II^M(DATRQ)iJ2 * §SEI?ll±S(PLTRQ)ili2S *6JSD. 

oig 2*2*21 2}^tis.mm a) xi (325,327.329)011 z*z* daisies hssd. 

°!« RAM Ete ROMOII 3I3EI0I £!te OlEIEggg iltSAISIEXI IfttHte. 3HAI RAMOII 3I21EIO) £!te SI 
S 4dSolEXI S1te3ll OIL-IE RAM Ete ROMOII PI^BOI Site SSi USSSX* SDfe Al&Jg WB5I3I W 
S 3HAI aj $ ( C aCHERQ)(XHI10E&E)« ^dolEUAH 3 01EIE SS&I50I <>8BD. 

ID BAH 01 3HAISmiiS£JS(CACHERQ)te 8801 CACHE RAM (94) Oil Ai MMM^ 22Sg. * CACHE 
RAM(94)0II 3I^!SCH Site SSOI ^il SiSS UBkSB. 

QI0IH£l«^Sfe!3S(OATARQ)fe RAM^AHI^B E^olte gg(0IISgB. £r HJOIMgg. SE?4ESS) 
g LI3SS2SW gJfeSEIB. 

?^og eXHfeB2l£(310)fe ifgli D3B»5S« «5HI(M3K200)OII El 5H gigs B«EI«^M 
iJ2(PLTRQ)S ^tJ&D. 

SXH^EISlS(310)fe BXI 0IEI2SOI §SIS^[UIB 0IEI2 2U bl = 3l AHI = S HH CHI BOHOIMl SOI 01. 01 
[01 Afej aW^H8XI(SUSPEND)S = blS3J "0" 6fEH3l El CH SXH^EISI =(31 0)01 BCHIOI* B£!88 If 

aa. _ 

3JK2I dHXIS(325. 327. 329)2 3HAIB?II±M£J5. BIOIBEI?ll±StJS ^ if £l?1l±IiJsi 3IO}si 
*CHI CRQiJs. DRQii! S * PRQiiJsS 2|2| gf$g AIEJD. 

3II0IM(331 ,333.335)^ Olfi dJsg 24 £Hxl2l blSiSa^ESVEl ^dolOI OIS iJSCHI ^d±?l» SS 

■- s jjiAi" a«"^sAjfioir -fiia ^s^'?Di. DroiBErfii±-MiL!soii ?ai sin ^id^ici. -«*a-«drS4d 
son aw ^d±?ni 2j2nasaD. 

?HAIEIfl±MiJSfe 01 dS3l 3HAI RAM2.I S§i ^SolE^om EEI2 RAM2S?B Si§ ^AHI±6I^ 
3J0I i2Si BBLH3I ttHSOII £11221 ^d ±?l B »S»feQ. 

?IIO|E2|g(333)(335)fe SB He^ ^id^?l» El?1l±e^23l 0101 ^ L EH XI ■ AflSAISDe CH 

oaj-oh £|f||±eiJ2fe aiXl(339)(341)« AHI1AI3IXI =SCfe AI^S SS5lfeQI AISSD. 
AI±HOI mm SXIEE^EHOII Ei XI 3s EES SXISEiJa^l 2i >IIOI = C331 .333.335)0)1 gJS£l2 = 
2HXlg(337.339.341)g AilSfe' ^> 2iD. 

SJIEEtJSfe 0IEIES0I RAMS JI^SOI 2»AHI^olE EiSOU XHSsElffliai fefEHCHI 213)1 SQ. 

ot ai dHXl(337 339.341 )S S^3I 0I0I teSI "1" («. AhOISOl OIQI « £l S CHI 2!S)fefEH0ll 2JSUH0II SXI 

SE3I feSJ " 1 " S AHI M EH S 01 S &HXK337.339.341 )= A1l = § SD. 

3)I0IS(331 ,333.335)te RAM g 5«AHI±olte ^£j£:£IS feSSSD. 

BIOIBB^I £HXI(339)te 3HAI Bf-II±M£HXI(337)3I AHIgEIS AHIMEIXI S= k Effl. fi«E'^ a)Xl(341)E 3HAI 

Eifii±saixi Ete HioiBBii^saixi^i ahisei a ahieeixi aJteci. 

3HAIB^I A JS(CACK)te 01X1(337)31 3H Al E^dilsOII 2ISH AHIMEl XhD^h ZEIE E EHXI3I 3HAI(94)(Ete 
RAM)3I Aie3lfe§i XHI10E2I teEISISOII 2I6H aSSIXIBXI gli!3Q. 

QI0IB°'^l A i£(DACK) it' S^EI?II±M B^ A Js(PACK)fe XII10E2I teEIS.1^31 RAM 01 SB S^olII S 
gg g'gsiw CHI0IBB?HI±SiJ22l if EI¥-ll^ = £JsB B^SI3I ?I5I01 ifaSD. 



58-37 



10-0280939 

£Hj!(337. 339. 341)21 blSJSS^S ^01^^1^(343)011 2 H El H. Ot ^101^ £1^(343)^ RAM 2! Ail ±§ B 
0IS*J£B W£SAI3lfe 3l\\Q\B\m&(345)m NOR^I0l^(344)S WoH dlAilMAI^i D. 

saoii i;hsi diesis ^saiij ^ si*= naioi ^SBte ram°i Qu-ii^Aizja Xiioio^cii aais^i 

AtSEIfe d\SBSiS 01 S0KHIA1 g^2! jj/og D\&X\& £ »340ID. 

NOR^I0IM(344) §J 2H*l(337.339.34l)te BO I gj tJfiBtM 21(31 2) (Ml 2loH Btg£! DONE^sM 4*i]§>Q. 
DONE^Sfe RAMMFOIMOI XIAIof^ iifiOID. 

DONE^S^f BffcSEia dHXlEIOi SIS Elf-ll^g »£IOi6H>l ?l 5KM §XH fedl SI ^(31 0) LH Oil S!^ ZJi 

x\m mz\o\k\d\^ m^o\ jhaisq. 

Effi, DONE^S^ RAM ^ Ail ±21- gtSEI&SB XIAItt ^*12£ 5>H Al Xil Oi 21(68) E^ M SXil Oi 21 (52) 21- if 

8 sis wi msaa. 

s ^go| cc Dg ^AlOllOilAI OFEIogs 0 |ee^AI±Ue AFSSCK ■ 

CQ^AI. Dfdl2^^SAilA1^ RAM2IICH2IslI^2F M§of^ M^g AFSffi- ffi22l- SICK 

Ol!BM£ RAMXilCH2l(88)^ ^Ei NESS^B ^ El 21MHz83jdiJ£S ^ElErCil OFEIESESAil Ai 

te QS 2F£^Hf^ M^6JSS ^§SQ. 

TtSiki Q^IESIHSAHIWte SS^teCII 21MHz2l fllOIMOil Xil ^ El XI SffeCL 

01 ^AI01IOiIA12l O^ISSS XH§2i 0\mm^ 2JEiIHI0i£i J\^m ^§21 XiM 1E2I 5±HF SS bl§2l£J 
EH0i£JXil0i£I^S A^e^Q. 

XH11E2I fflSfe 01 £l£2f E DM • 3*aiOIS0tlA1 §5J5fe Oil 2 El Xil Oi 2! BH Qi «2JAI±I!S Algof 
Cfl ^g&Cfe 520ilA1 Qf£ISSHSA1IAi2l- EiBJHIOl:^ ofeC-il MiSD. 

HI1 1E2.I XHe2l£l^fe M^^^(CK)2f S2IE1XI M^!£J^(DIN)M ^ tl §} D . 

II XHS?lfflSfe CK2F ^2IE! DIN! A^5^ DINOI CK2D ^ Hf-> is^X! Is? §11 21 01 U EHH= 
WfeSAISlD. 

xiii2E0ii mm^ tuaaoi. xin 1 e 21 sis^ dinoii ssoKM ^eh 010. 1 10. 100. 101. 111 nam d 

Al ^2I^EHEJ 010E^ MOPfe ^EHSOIS SQ. 

HI11E2J l\\mj\§.\^^ ROMXilCH2l(104)2f RAM HI Oi 21 (88)2!- B0I OI^M^ A JII ^tUofe °!EiEIIOI± 
Si^Oi! OISEID. 

XiM 1 E2I imD\m^J\ DINg ^^6^ dHJl(A)2i >li OI ^(F) CHI 2loH All 8 El 2 1 [[HE Oil £JEH "010" OI 
"1 10; JJ0IE1D. 

iwmj\mm\cK)o\ s(iow)^ehs aimnf eh^kb)^ ^ioim(e)oii 215H s.iAii = £ioi d§ ^eh "ioo" s s 
oisd: 

Cmm m^(CK)0\ ^OI(high)^EHS El E ZWX\(C)D\ }|OIM(A)0il 2I6H Aii^xiOi D. QM^EH "101" = S 
OIBD. 

aiHEWI EAISJ h\9Jt^0\ SH»(C)2I BXfe QS UQLHCHXI 2iD. 

^j^^^^f DAI S^EHS 3 2 £Hxl(B)^f ^IOIS(C)01I 21 oH AilSEiCH QS^EH "111" S SOISD. 
*§*(CK)0I ^EH "111" ^Oil DAI SfefEHS Eia £H XI A^f 5il OIS(G)0ll 2! oH dlAil^EICH ^EH "010" 9. 
S20IEID. 

is, M^(CK)0l DAI oFOI^EHS El 3 EHfl(C)^ ^1 OIM(B)011 2I6H dIAilS El Oi fefEHCHiKstate 
machine)^ SJI&EH "010" 0^ ^^AI3IH. [QEUi mm^ EJ^EI^SD. 

XiM3£CHI^ Xil4(b)£2l ROM Ail Oi 21(1 04)21- feMloMI EAIEJCH SID. 

01 ROM AilCH2l(104)fe 9HAISCH. ^ ROM(10) E£^ 3^ dill RAM CHI XiSEJCH 2^ XH ^i^^ 5 = 

§g§ DFBISS3HAI RAM(94)0il SSAI2I^ ^3£S AiiCHofe ?H Al s CH(400)M S^oHl SID. 

□ 1 6 id r 0 ! = ^ 3H A I RAM (94) Oil SESD. 

IStimiM AilU^S2l e^^OiiAi gnmg § Si LF CH 2.1- E S.^^ 1 6bl-0IM AilH^S^ SSEi2l2j0il^ 01 § 
MWo\X\ UOfOI SD. 

3HAISCH(400)^ 2tilS ^EHDi^J. ^ 16HF0IM ^HAIAil^2S2l 5hG1 mOIS^ 3HAI RAM(94)0il SSEI^ 51 

m m^o\}\\ as&2§Mi § ^ g ^ 21 ass e^wi i^of^ 2bi= ^ eh m ^ e sism sick 

01 2blM ^£H0i^2! Ail I^EH^ ^SH^OI 9HAI2I S?!^01IAi £ i! 1 SEJXI Cil 01 EF2^ 0101 

3H A I Oil SEEiOi SI^XIS XIAIofe OfOIS(idle) ^EHOID. 

m\H Ail 2 ^ EH 3HAI0il SSAIEIfe §*tHf 3FM2.IXI ROM r^SEIXI RAM 21 S§§ ^'i^of^ S^OI 
S Al Oil ^i§§ XIAIofe ^EHOID. 

3EIII Xil 3^EH^ 16bfOIM 3HAIAilZl&lS2l S~ bF0l = 2f SEli^XI Af^^ S£l 2i El XI 3* V H SID2f § 
HBSOI D3SS2SM1 Ma>ISQ. 

Ail 4^EH^ S^2f ^|i[[H °]LMI El ^ Cil . OI 3HAI2I 16brOIM S 31 2: g^oM! ^AiorXI OiE 

dil±:^EH Al^orW. Oil □ 3HAI^ ^^3^01 ^2IEI^ OiEEil±£; ^Xlor= 16d>0|e Ail~!21M2! 
Oil CHS S^IOilAi^Ei xH?JXI>il El CL 

Ail4(b)E2l 3HAIXil0i2l(68)^ 3HAI^^. m 3HAI RAM(94)0il 2!'^E0i 8BI S XH OlStt - S 

§1 XI Al of^ 3HAIiLisS ^^ofCT Al £Ci(400)OOI 3IS8H5D. 

□ EFAi SiS ROM Oil k\ E3I XI E.I OH OtEi 

^E^B^J^^ ^Ail^:^ 0iEdil±2l S^?l 3dl^S ^ : ^ oFCS ^^Z!^ ROM Hi RAMI 0i!=>!0! ^Ail^EI 
CMOt 61^111 IIAISD. 
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SEfi. 9HAISCH(400)fe E.^n^ ^S§2> HSDg 3\ SB (PC)SI £lof?l dlMOil CHSofe 3l^g ^Xiofe 

3l-SEU£AI2Jg)S 5S6f2 2!D. 

01 2tSEIfc- 3HAI^CH(400)2I SoH SEED. 

ROMHI0i^l(104)LH£l AISB(400)fer OFB E* ^Ail A1 ^ CH El OI^EJoH CHJI^EHOII 91X\^mm L\ B LH 
WAIT X-ll 01 £! ft 2k 0FB2S2I M H(G0)" E^r " £J g " EEOII UBLH te GOBI Oi ill SS» ^6J*1D. 

OIS ^S-oKJilAi, 3HAISC-K400)te 3EIBIJI XllO^ftB UfcSAIS HI13E2S NOR 01 ^ (408) Oil HI38HI m 
OIOH ROMBOIS ^SH(406)2I « £l CH ^ CHI BISSD. 

?HAISCH(400)^ 3EiHIXI<L!£(CODEFETCH)S »6SAI3IB, ROM HI CM 3I( 1 04)LH 21 feBSISfe HIOIBitllXl 
Oil 9tM SEIUlJim Al El CHOI: o\D\ [01 SOU &?l c>?iOil 3E2ilXlS JHAIcOUAi HIOIBIHIXIB 
JHAISQ. 

XHI 1 OEOii Sfll EAIE! ferBsl^B E^ofe BXHSISfe i^E! fcJft^ HIOIB ffllXIggSQ CH ^ 

8 ^±l$zZ\m 3>E^oU=HI AI-SS-D. 

■ BOi&!S2f ROMBOISJ3>8B(406)S^EI 391 >l El E3 3I^/U0IM0I JHAISCk 

ROMBOI8J^£B<406)te ROMRDYBOIBiJfi. ^ ROM CHI 01 BE Oil k\ ROM CHI 01 BI 0ISB4* 22g§ XIAI 
ofe ^J^M aj£SAI3lfeHI MSEIffl 3BH 01 iJftfe JHOISSIi(410)3*a MBD. 
ROMHIOIB £dl<l!^(ROMRDY);HI0IMi= lUmD\9.\£, Xil1lE2l XHSJIsLl^M SSokQ XH S 

^ISIS(402)OII sasQ. 

*^k\\k\m^m k\bo\(x ^ch*i m eH»(404)« z\mmk\d\D\ ?\o\o\ nam am±a(Ri4)« e«Aii 

±(EISLR144l]£W6S)S2SMI AIEI^ DilOIBffllXl XIAIofe DATAFETCH^ si g^A!3DI ?| of 01 

ROM DCK tlftB WSBSQ. 

■QIOIBBIJtltJfite ROMB0IS^SB(406)3t ^§21 3l^(ROM HIOIBS! Oil A1 HIOIBS OlS^teSB 
6fi= 31^)0il E^SttH »£B£!Ck 

XiM3E2l ROMHIOH^Ife DS 6[U°! gJ32S^B CHE3!± §£fi £^offe ?I3sS S El S 

a|A1(414)2l B^OII ROMCHEE-II^M W^AIgJQ. 

3E u JHdil JI±:B(412)fe CH^ ROM^ing OFBE^E^ OHOt ofeXIS ^SoDI ?! 

6FCW 4= EH NESCIIOIBtH±(HD)S^B SESD. 

3E8S3aiXI:±:B(412)te 32dlM ROM0IEai±2l 8d!^§ HEIM^Ai (414) Oil HIS SB . 
ROM CHE £11^2.1 ilo^ldl^ R^3^3[^&(PC)9.l LHSE^B HI 3 B CH *i Ck 

3HAI RAM Oil HIOIBS JimolU <&±= S Oil 3HAISE(CACHE LOAD)£i£°l £!6f?l 4dlMZn 3H Al ^CH (400) Oil 
21 6H BffcSSD. 

^^^2J ^EIM^Ai(414)2l CMEai^gJ^S l\\X\±&(R14)J\ eg All Effl OhD 0tB2SSaiXI ±:£i (R1 4) 
21 LHg^S^E-i aoEID. 

E«XI±H(RI4)» ^Ail^ofS HI0IBffllM2H»(404)fe CHI 01 Bffl Xl(DATAFETCH) ^J^. ^ B El B ^ Ai (41 4)S 
o^OIS R14SJ^(iJ NESQIOlBtH±(HD)S^B ^E^l 0IOI BfflBai XI^Ei (41 6)2! LHS)M ^^5f>il 

o\±= XIICH6JSSA1 A^EI^ GIIOIB nilXi^^M i^AI^Q. 

GI0IB a J3aiXI^E-i(416)^ RHlSiSIl EiiOIB°JB2l dl MM 3l.ftJ»3 21B. 

?}[^2S QIOIBfflWtJ^fe ROMB0I g| 3fg£-i (B06)2I JW^m^M JW K\h\3\H, ^lOIOi >ilOIM(410)M B 
. oH ROM^dl^J^(ROMRDY)S ^^AI3I^ ^l 0 1 M (408) CHI XHSSQ. 

ROMRDY^iS^f &^£IE ROM HI 01 EIW±(ROM D)[7 : 0]^2I QilOIBS 0IS» ^ 2!D. 

£3[ CH E ^1 ^ ^BM^A1(414)^ ^H-i NESOHEai^tH±(HA)^^B ROM CHE &I±M ^^J^D. 

^S-i NESCHEai±W±^ gEI M^Ai(414)2! XilW^^Oil 2H^£i^ tl^ "ROM" 21 ^ EH Oil HfB 

□ . _ _ . 

□ "ROM" M Oitli= U \cL\ 2 ROMflKM^IOlTiHI " NESTPRdM WE SI ± W ±S XHIOHoTZl XIAIS 
Q. 

SHS130I G3SEIH ti^ 0HEai± ^EIS^Ai(414)^ 5^Ei2l LH ^ CHI 3H Al SQH (400)21 3^ 

EH CHI 21 o\{ aoS 4;H2I iim?l dIMM CHS* ^HfM XU5i>^D. 

0I31S g^ggOl D^EEUIOil ^Ai 3WK\k\\n^^J\ 2g§°! 16dF0IM§ LJCHXIS MSEi^ ^fe?il 
SD. 

i*EIM^Ai(422fe ROMQIOIBHtROM D)^B 0fBEiJ2l gijXl tH±(Z))MI ROM HI CH ^ I ( 1 04) LH Oil HI 01 
Elg^i HISSD. 

dHXl(404)Oil 2I6H s cS E! HIOIB 5ilXl^^2f ROMB0I3J 3JSH(406)OII 21 5H ST^E! ROMRDY^i^^ 
ROMtHH-i(420)2l ggi ^f^^ilof^ ?il 01 M (41 8) Oil HI3SQ. 
ROMQilOIBW±(ROM'D)(7...0)^2! ROMQIOIBfe ROM bH W (420)011 S8SD. 

^Bfi^Ai(422)^ aiXI±B(R14)S °^k\\±Q&^&\ ^|«;HAIEi^ HIOIB IfSiHIXl3E. ^ >]|0lHB2f ^ 
g g H 321 B3ij£h M2\0\\ IfB oFL^2l ^^S ^^§1D. 

3EiHIXl BSIOI CI3SEIS ROMHIOOI(104)^ Xil15(a)E2l DfB24'2l tH±0il Sil felfeD. 
}ilM BSi^OI G3g£IS ai XI ±B (420)011 USEIOI tH ilH d^OlM^ ZtH^^Oil s dITil E!D. 
USsi egg Xii13E2l ^EIS^A1(422)2I S BXFOII 2^^E! xm±6fMI HIOIBS E^oF 

H S!Q. 

mtlll ZtH±^2! QlOI&te Q\Z\2.&mH\X\±EM76)mm »U2I Si aill± EH Oil £§SD. 



58-39 



10-0280939 



9HAI XII 0131(68)31 A1I14E0II 2D &A11 81311 EXISIOt 2!D. 
01 3HAI XII CH 31(68)*= EH II EM XI (506) ■ 5 S 6112 2!D. 

01 EH Z3 EH Xl(506) = 011*83 SSS 9ISH 3H A I XHI CH H I CHI LH SS SESAH 22^£! 3HAI RAM(94)0II SSOI XI 
9 £101 2^!=XIS XIAIolfe 2lfe§ 3^ 643H2I EH XI88 ES3H2 2!Ci. 

EH 3 £H XI ( 506) LH 2.1 643H 8 EKE 3HAI RAM(94)0II XiSEICH 2!fe 16HIM2I SS2I CHiSD. 

ROM Efe RAM2I SSS 4I88 2J SAIOM 3HAI RAM(94)0H S5§Q. 

&3le! d!21 SOI SEggOl ^U£IS 16blOIS A1IEES2I Sffl b!0IS31 X1I13E2I ROM XII CH 31(1 04)21 S 
Bfl 3I#£J 3HAISCH(400)g SoH RAM(94)0II SES D. 

OIB ECHblOIM31 SEitOIXI 2= 16blOIS A1IE2!E = EH EEH Xl (506)S SoH SSEI CH SEHE(flag) 
S 4= HQ. 

14dlSU6l3l(502)fe ESEI£3lgEH 31 OOHAi 15WII 3l^81fe gsta &S 61™ &2SE IS 91 OIlfiJsM 
g£!olffl 3llOIMSIS(510)te ROMXIICH3I3I IblOIJSS Sbl3l £l23g8 XIAIolfe ROM CHOI El Stil 

;MS(ROMRDY)S 33 31E □ 2 El Ai(504)OII 2I5H CHEE1IES! 9IXI0H 2!^ EHEEHXl(506)S SSSQ. 
3HAIWIOI±EIIXI±EI(500)2I £3211 = 3HB3^a°l ilaffl blSCOUaSS. UIS3-15)fe £,^31(502)011 

asarn oi sdL^i(502)fe as3B3isa(PCis ?aai oieeiieej^oi 3Hai ram3Hxi2i u9ilhoii eis= 
us ss&q. 

£J613l(502)fe: 3HAI RAMCHEE1I±2I S & l 9l bl S(MSB)S A1 63H2I LSBS eajSfedl E S 33H2I LSBI= ±i 
SE1S31§E!(PC)S^E1 HISSOIQ. 

S9IOIIfE3>(0/RANGE)te &6!3l(502)2l ?H El € 3 6! <£ OH AH g^EICH S2SE1D. 

SJSS S9I OI»6!£i= 01 ES31 olOISttH EH XI CH Ell 0! (506) LH 21 61L12I EH XI 21 S§i 3H Al AI3I = BI AfS 
3D. 

SMXiaSa CI^EI8^1A1(5G4)B SoH S^EIfe 36.^1(502)21 3HAI CHES1IE0II ttlEl S^SHI SAINI. S 
g 0 | gagjHAI RAMCHEE1IE0II CHgolfe 3HAI01IX1S El CH 2IS8 XIAIolfe 3HAI RAM(94)2I 16U10IS Ail Z2 
2! SOU CHSSQ. 

EH E EH XI (506)21 S^S gElgSJAi. ^ DEMUX(504)2I S43H2I yoj f^ii S1L121 CHS 310) 

§ 51L12I EHXlEsLS 61^61S= SEIS^AH a"! ^ Oil ;i£Sia 643H2I EHEEHXIESisSE olUM NOR 

311 01 SOU BI38tte BlEI*a|A1(512)0n BSSD. 

NOR31IOIS(514)°I D§ 33S §!61fe Sli 3HAI RAM(94)0IIAH £8 4= SEES 21^31X131 fiSet! 
i-Elfe S?IOIifE20IQ. 

BI15(a)E00fe.ai4(a)E2l ALUXllCH3l/gi3CI3CH(60)2l ■ □OICHE^OI EAIEICH 2!C1. 

BI15E0II EAia bl2HJOI. ALUXllCH3l/gg CI3CH(60) = 3HAI RAM(94). ROM X1I013I(104) i 1 RAMX1I01 

3I(88)S^E1 §11 4=6!5!Q. 

OIS 01EIS2J ?g2iiS ALUX1ICH3I/SS 21301(60)21 S^^l OILICH BXI SSI ?l 5H X1I15E0H EAI 
2ICH 2iD. 

BEI»S!|A1(525)fe 3HAI RAM(94)21 ROMI1I01 31(104)21 RAMXll013l(88)g^El S^2lfe SSSS 61US 
tjaioim. 01 Sli U10IEE12J EHXI(527)0)I gJSUISJO. 

g E | gailAi( 525);t RAM(Efe ROM)2l ggfl CHS! g§i id§!61ELte 3E a JEEllXI±El LH2I ±§21 
bIS. OIIBfiS bl= 421 ^ EH CHI ttlEl il^SD. 

[LlElAi. 3E?iaEllXI±EHOII SES OHEEll±§eOH CC1E1 ROM(Efe RAM)°g¥B 21 SgOl 213EE1D. 
c E s^ g£lsaiA1(525)^ 3HAI XII CH 31(68) OH Ai g^Ei X1I016!S(CACHE CTD2I = EH Oil CC1EI 3HAI 
RAM'(94)2I Sli a^olfeCll. E XllCH6JSfe ^ii ggOl 3HAI RAM(94)2I g?ILH01l £!§§ EEIE ^ § 
et EHEUIM31 3HAI X1ICH3I21 CHSCH 3ls£! b!2lifOI XIAI61= iJaOICl. 

fllO"iE'ElEEHXl(527fe "ESEIT3ISE1 E OH OI«62 S(PCEN . lt:1H)S E01IOISE™ gEIS^i A1(525-) = ^ 
El 8blS Sg§ ^tlSD. 

E E0HOI«6JSfe OHSSa CHS S§OI ROM(E= RAMJES^EI UllXlSDP 2!Effl ROMXilCH3l(104)(E 

RAMX1ICH3I(88))CHI 2I6H SffeSEID. 
RAM(Efe ROM)ES^EH Sli QllXlSlfe S^tS IxlEl^lOIS 01^8 S2S613I (OlSOll ggCisS 
S 2| ROME= RAMX1ICH3!(104)(88)0II 2I5H UdSS ESES31SE1 EOIIOIS6J5(PCEN)C-I 2!5H 3HAIS! 
D. 

SS. 3HAI RAM(94)2I S§OI ^SEIS 5SES31EEH 2J Oil 01 mid S(PCEN ) 1\ Sf&' 2«E! = ECH aa.^E 
ESAllAig^EllOISOHAi ggOl &S3CI. 

ROM(10)8 ^All±61feCll §Elfe Al 21= 3HAI RAN(94)(E^ 31SEIXI RAM )S «! All ± 61 e C1I fiE!^ AIEJ2 
CI S£! ^3lttHS0ll PCEMtJ^31 UgJHAI RAM(Efe O0ILl^(Efe ±EH^i RAM ) LI 3 o SJCvOISiJSSD 
ROM2!iAll±0ll CHoH 8 Bias 2.^25 S^EIfe 301 SEolQ. 

HI 01 EEIE EH XI (527) Oil DAISIES WSEICH 2lfe SS3= I3E(1.2 27)8 XIAI61= CiJ = fi a^AI3l 

31 91 8H 31IOIS£IS(537.539.541)OII 2I6H LI E- LH CH E S EH CI3S SISOII 

E10IEElEEHxl(527)OII SES Sli Es! ^OloilE fe£l S1S(551)0II BSSD. 

mO\ 6HIE feEI2lS(551)fe 01EI2S E1IXI±EH§^(76)LK2I ^Sa! E1IXI EE1B ii^or^Cii ±OIS §=!E 
H OIEI CI3S» 518 XIAIolfeCll AlSEIfe 5IS0ID. 

[DEI AH I3E1 CI3S513I0II §='Ai ^l^EB £l^&6l3l ^ All E S SS3I E_fe E:;XiEEl. ^ 01 

ffi E1IXI±E131 °-!iAllE£IO10l 611=3131 SSOI 26fe C1IEE1S E^ES QUA £ St * 2Ji=* *S3II §§S 
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D. 

SICH51IE te£lfflS(551)te WaPHI DSSBIOI M3H3S5B OfUB gS g3ECHIE 1S2D. 

83 CI3i!SIS(60)fer fefPlsf HI2f»OI CHSStfe H£|5|±ggOI CI2S£l2!§g XIAIofe ALT 1 SU ALT 
2tJSB W6SAI9Dr 9ISI0H. AhS CHI CI3SE! §3ECHI §SSI= 5£3HBI01«2O gSfe£ISIS(543)S 
SSSIIL 2ID. 

cc sv S3 ALT 1 PREtiS^ S£OS5:>l feEJSIS(543)flll £I3H afgSCh 

?pog IL^SB IHds:?! 'SISQIOIB* 2oH= S30I CI3S£IS!eS XIAISL3I 9I3H BtfeSS!Q(01^l Ai 
LIU Hfe SI9lbie. &9lblS3 UBbBQ). 

IHS3H3B ILSEOte ^gCHIOIB 2»as§0l §3E£AH CI3SEIXI SD. 

□ BAH y(not) IL( 7i )^22lbe IH( "Otis?! mOISaS!fflfl(527)l SJ CHI OIMA!^ 12?l SQ. 

2|3i HlSHfOI ALT 14Jffl2J ALT 241fife OSOHttSSa i3Ei SlisHI MSB 01 01 
S iiJSfe OIS iisOII CHS AtS£l fe£ICHI [£15 i§3i3Ei *§SUI 915101 Ml BBS' 3IIOIMfflS(541)q|l 
SOI *T blBl^ OI CI3S fe £1 £1^(537.539, 541) Oil 8IB1BQ. 

HCH6IIE teEISI3(551)te At SMI D3SS §3£ * OISS3 = (0ll«SS E£|5I±3E ALT 1 E = ALT 
2)J\ ClSSSffl ^£S£! iiSCHI DI2SI0L l\\X\±EA 63^iJSS 3f6SAI2JD. 

OtlSSS HICHSBHH 22fe£ISIS(543)LHCHI EAIE! b!2l«0l. ALT 1&Jfi3l 

□ aatesiais(545)«i 21 sh cissaa alt 1 pre^s^ mgsn=u\. 01 tis.= ±tsnir xhichm£MD s 

Sfe£ISIS(543)CHI 2.ISH g^£ICH NOR^I0IS(549')S §S?olCH SCHEIE !ee £l SI S(531 )0HI HISSCh 

ALT 1 PREtJSfe ALT 1EHtl(547)« AHMAI2JQ. .• 
E ORTII0IM(549)fe 31 XI(547)S^EH ALT 1t>3>» a^g>0f CI3§fe£ISI£ (537.539.541.... ) CHI HIS*} 
D. 

BI15£0il JH^ES LiBfcB H0H31IE fe£l£ISfe 4JHB 3IXI±B SSI HI OH blM(XSEL 0. XSEL 1. XSEL 
2. XSEL 3)31 CHS^I BffcSEIteXia ggoHl SICK 

OIS 4)H£I HI 01 bIMfe SUCHI 2.1 SH AtSEIfe XbH±S S^S 16JH£I aiXI±EHS 3JLh£l HI 11^ 

EH°I LHSS fiJOIWte. H17SE2I' 31 XI ± El HI OHfeB SI£(76)B Sffll 2I^E! §JBSS!AH(620)(622)OII 23 

sB. 

□ BAH JBOI5SfaaXI(527)S SEEI3I0II £?AH SSOI 3IXI±EH id^i bl s (X SEE-UO)« W4SAI9U= m 
CHSIIE dl3Sfe£l2±(529)0ll XHISEIH. OIOUH 31XI(535)CHI £H Xi E.I CH dS(XSEL 0)SAH a^SD. 
' 31X1(535)!= HS3g3tSE)!iJs(PCEN)0ll 2I5H ElCHIOISEiD. 
&MGM\ fe£ISI£(531)te £HXl(S33)0tl dHXl§ XSEL-Ul^sS S^AISIffl. EHXl(533)fe 01 L'll g>OI 
XSEL 1 S^D. 

ALT 1 PRE£Ji§>!= ^0HSIIEfe£l(551)£ISLH£l CT 5H □ 3i £l SI =(529.531 ) CHI SISSjU SAICHI SI XI 

±B HI.CH -£I£IS(76)CHI 9I5H *d«ia 3Si! BIXI^BS 42§3H=CHI OISSCI. 

OHSSS «0HS1IE;=£ISIS(551)CHI EAIE! UlStltOI ALT 1 PREiiJS^ XSEL-U1B Sffe"AI9lfe 

feasis(53Doii hise! v&mm »uai tiaoiw. oi xsel-ui^ £hxi(533)oii aixiacH aixi(533)£i 

BXhS £!& XSEL 1M SoH -aaSAIgJD. 

HI15(b)£WI ^0H3IIE fe£ISIS(551)9l m^iS M&SW 91 S OHSAi°l BOI B tJS^^ EAIEIOH S5D. 
HI15(b)E0il g^iJS(CK)£f. 9HAI RAM 01 01 B WE 2861011 OtlSAi£l gg§3E?l EAIEICH Zi D. 
3fl3 m0IHB£JSK^(527)^f 5E1121. ii UaSS^OI *S*0H2J. aiXI±B &*bi5:3\ UtSHM 
£j; aiXI±Ei£l §a)l 9&X\ ZhH^^CHI Mmmm X\K\o\^ BOISiJSSOl EAiaCH S!D. 
HI15(b)ECHI EAIE! blB^OI 3HAI RAMQIOIB i3E(§3E Dfe g^^^(CR)£l gdOIIXI Ol^ OH E Al 
-£hCH CHI AH ^S^l B 310ID. ■ - — — 

§ 3 c b otisaa hi 2m^m±°\ y^oiiiiwii moi = aaeH*i(527)o« xhseicm oi oh §se 2fe 

aixl(527)S SSSD. 

ggCI3CH(60)fe HI18E9I AI£!CHOIIAH £HX|(227)2I S^S =^ iiJ ot Xh OI-XV §3E 1 CHI LH§6f!= Sli LIS 
goDI WSJSD. 

fe^l§} UiaaOl g§§ CI3S& ALU(50). SHAI HI0H;K68) S! «*»E«0I(52)S]U i k = ot£i2 

S ?a2±CHI BIWt!a»-HISSD. 

HH5E2I ^6HJHEfe£lffl'S(55iyfe S3!E(2)« □SSof^lSSI Al BCHCHI AH iJS XSEE-US ^^AIU2 = 

mh aixi±EH y^ciasega jhxisd. ■ . ' 

XSE-L-U0iJ2^ £HXl(535)CHI SDJIEDISB CI3S SI S(529) £1 S^S UBtBQ. 
CHIBSa XSEL-oaiiUSfe'CHS AIgOIIAH 01*1(535)011 £toH ^i512SMH gg. 0l.'S!2SSIfe QIOIDfe 31 
"feS}S[ atg.| tH^CHI °?H£DI 91 SH S S U 8 MIOISCHI AH Plssf gsj 2!JAHI^:E!B. 

aiXI±EH HICHfe£ISig(78)£l YbH^: S! ZbH^ EtS£1IXI±EH ijajtJfiB W«A|9I3I 9I5H HI16E0HI 

EAIBOH SID. 

gEIS^IAH(604)fe 16JH 31 XI ± EH S CH £E5 _ HI XI ± EH 71 ZbH ± fe f 2 = s 2^ ?l^l'3J2JXIM • 
gElMa,'AH(606)fe CH S 31 XI ± EH BYbH ± CHI HISS 3dB3l» l§5!Cf. 
gEISS!AH(604)(606)fe 4blM 31 XI±EH(600)(602)^^H mi SJ^S ^tl slU. 

3IXI^EH(600)(602)fe "FROM" SI "TO" H£|S| ±g g 2 £ H SffeCHI 0I§E! B. 

HIXI±a(600)(602)te SgbH^£l £16191 bl^s 31 XI ^ EH (600X502) Oil HIS»E* S^'Slfe "TO" i± £1 
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m± » "FROM" RZ\m±m COS SSSMI oi oiiohsq. 

aiXI±Ei(600)(602)fe HI CH S 2H 3 S BJ Ail B AISIfeBI Al-S£l = § § Oil SSofCW 12.101 SD. 

E. i*EIS^Ai(604)(606)^ aXI±H»ftl(76)LM2l 013 am±HS*H 3 S ^iiSQ. 

E. B&l»eUi(604)(606)i= 4dlB3> SggfijXl ±±ain±BB ^Sof^ ggi UBStJI « 

ofOI g§ di±^2l ilo^l dlBS^Ei gJsMS ^ii!SQ. 

«*sj2B. NEsa = ai±tH±s^aa ±§21 a sis diBfe ^si nes oti >ii aui^EiAiiMOii set 

4* = SSBB HI38M ?I6H ^El§^Ai(604)(606) Oil S1SBQ. 
SEIfi§HAi(604)(606fe 2W ±2*Yffl±0ll 2f2f HISS l\\J\±BM dd^SCk 

"H17E0II aiXI±EiB*(76)ILL BI4(b)E2l aiW±B XHi CH fe £| Si B(78) Oil LHSS ^I3£J aiXI±B £^*ll 
Oi ±Z\m^J\ EAIEIOi 2iD. 

FROMXaiII±H(6i8)fe FROM g US DiaSSeSMI ttgjg PRGHSET^sOil 2ISH HI1SD. 
^EIM^Ai(622)2l HI 1 5(a)E Oil Ai ttg! E! XSEL Odl^.21 XSD 1dlM2l ^ EH Oil 3l2otCH ^ ^ El CH 

XhH±0il HISSQ. 

S* k ^ aiXI±EURO-R15)£l SiSS H^ = 32l ^IfeSOl OIXOHI ^l#EICH QIJIOilAiE Hmst» 

D. 

aiXI±EH(RO-R3)2J m^S i*EIM^Ai(6O8)0il HIS El EH. 31 II ±B (R4-R7)2I BS*S B El fi SS| Ai (61 0)011 
X-ii^EIH. aiII±B(R8-R1 1)21 «3*S ^EiS^'A1(612)0il HlgEJCH. aiIl±B(R1 2-R1 5)21 

^EIM^A1(614)0il AilSE! □. 

2| gEIM^Ai(608.610.612;614)2l SUH2I oHJfe HI16E2I S El S^! Ai (606)B^B Y SEL 

1 §J Y SEL Obl^Oil 2I6H £j ^ E! Q . 

3 £13. BEIM^Ai(608. 610. 612. 614)21 B El B ^ Ai (61 6)2! fflajOIBQ. 

^EiM^IAi(6.16)2l 4JH2I ^^^21 o^Lfe M16E2I i* MM ^ Ai (606)^ ^Ei Y SEL 2biM » Y 

SEL3blM2l ^ EH Oil Jl^oFQl A J^^Q. 

^EIM^Ai(616)2l M^s diHi ai II ± Ei (6 1 7) Oil ^ ^ El CH 2!"2ffl. 3£I3 di IH aiXI±B2l YtH±0il 
2HEICH 91D. 

aiXI±EH(RO-R15)2l Si^B 31^ ^gofS. 2J aiXI±Bte HI16E2f CHSCH tih2H*0l Z SEL(0- 

3) 2I5H dd^B SJOIIOIBEJ^S 21 Q. 

ES 2f aiII±Ei^ M^ej^(CK)H^ CilOIBS^(DAIA-IN)B 21 XI 3 21 □. 

01 3 31X1 g£J 3&0II AfgEI^ aiXI±B(R4)te E»"D±0IIOIBS tilBSJ 3 » D±0ilOIM ami bl = S^ 
Hf EJOilOlM^ blM^^ ^ 2J0IIOIM o^Olbl^^'^g SioHl 2!Q. 

aiII±EH(R15). ^ H^3^3^Ei(PC)^ IH 21 16b^0IM 3H A! Ail H 2 s 3HAI RAM CHI ^XHHtOHI § 
= = XI AI 31 ^J^(CCHLD)S E13E2I ROMXilCH D\ LH 21 3H AI S a(400)S^H ^6JsiD. 

^J\^^^ R^nmd\g&l= ^^im^lOI AI^EJCH PC Oil aiII±Ei(R13)2l LH MM ^IHofe 51 01 Jl^mm 
IIAlofe ¥5^S^S(LOOPEN)S §i D3CH^^Ei 

^| DJ\ aiII±B(Rl5)fe I^S£IAiieAj£(RESET)2l ^^§§01 ^l«§^[0i =^H^3FSEi0il 
aiII±£H(R13)2l LH§S ^IH Al3ife S^(RN)S ^^^CK 

&^l°^ a>£HfOI ^ blDE^IgJAI^iilf 51^ s ^goj -i^ni ^n^^- Q<g§} m^3.H\. 0ii«g2 
Q^g^lsOIM^I2l §1 5j , i^QH §y ^±2^ ^8 SllfM- W^Cil ^EiD. 

Iil18ECH!fe D^IESOI D^SaiOll! ^l SOI ^£o\J\ ?!6hOj Oii}il ^^Zl^EICHIl^ 

^fS agSDI ?lof01 AfDEIM Q^EI2S ^^H^2I SS^XFM^ £Ai£IOi 2!D. 

01 £IS Q^gxjAig OfaSS Df BISoh^^lCH ^1- 522^1 ^'i!o^ &gOil CHS ^A1IS 

• SI ^ s E!-Q . - - • ----- -■ 

°jli X1I18E2I H^MS^x^Oil CH oH fig SDK 

aiII±EHM^2l ^§ aiXI±Ei(R1-R15)^ AfQEI^^^Oil OlgEI^ ^^Oii £*§3SD(0IISS2. 
aiII±£i(RO)fe ^1^ X?l X\m liSolCH aiII±Ei(R2)^ Y^LtlEfEie H^oHl aiII±Ei(R7)^ A^QEI 
S2I ^Oia Xi^SD...). 

n m, mm(650)&^ uBty bf2t^oi mRd\mB?\ Aii^Eioi ^i^^oi ^i^ejq. 

M^(652)0il Ll-Eftb b^2f^0l AtQ£IS2l ^idl2Jii 8HJ2I E^2i2l ^OlS ^of^ Iii3 ^^01 ^oH^iD. 

m. af^J2i ggoiiAi □ asjai msisi a^s aaf»^ s(-)2i »(-ve)oib ^&oi M^(660)^g s^i 

HEiLK EfEi2l ^ S Oil Ai H df2J2l Ai*Jgg &±}s} ^HlXi^^ Z\21 21 ^-0!^^ SUfEIII S^ii Lr EHH = 
8J( + )2l .2^0153 ?53^B°! LH § 01 gf±6MI £112(654). M^^^S^Oi fiSEICH SffiS a!«OI. 

BSBEIM-SD. * • 

HEIH M^(658)0ilAi ^H9f^Ei2l LHSOI 0£!II^ iOSD. 

»IBaa> *H9JSH2I LH§0I 001 OFLIS M^(654)= ElBOPJfe S^^F ^ S Ei OH B (654)21 ' LH 

SOI &±o\H E DB ^ A ^0I S^g BD(654). 

HdiLf ^H9fSEi2l LHSOI 00153 if^D^g^2l X^E2f ^^D^g^2l XifS^f SB^i £! CK66O). 

O. ^ AfDdl^2l Y HEIGHT!?^ ^^£!H(662). H ffi F 001 OHJ S3 M^(650(664))E^ DAI ^^1 

El OH IH ^ S S >10SH. Y^H^ Q§ ?Aldi^21 01^5^1 ^loiOl 2J0IQ(665). 

Y HEIGHT;^ 001 dfS ^&0I ^Sol Cr WSEKM MDBIBOI 3d 01 0 (666). 
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□en^s s^ofec-ii QFe-iss ggAiiM« M§ofe ^gsui ?iokm. mi8£°i m^x^m ^aiof 

; ArQBIS 



rx 
ry 
rxl 

rxl iqc 
nc2 

rx2inc 

rdy 

rlen 



1 
2 
3 

5 
6 
7 

12 



y**l 

+ * x-H *i 

hline °l 



r 1 o op 
hiines 



rloop. hiines 2 



of roa 
•to 
an ib 



of rem 

ohib 

oto 

msufc 

abni 

anop 

nine 



rlen 
rx 

hiines 3 



rlen = (rx2>>8) - (rxl»8) 
rlen < 0 *l * hiine* ^ 3 



nioap 
aplot 



; hline 



nwith rxl 
BAdd rxiinc 



mine ry ; c+ * y ^ ^ 

CHEI2SJ 5hS?)ICH 6l8AI3i:>l 918101 CH S 311 SStSH=3IS tiS8t?l °l olW Cf§ 
AIQEIg SaHSaSOII fe§i S D. 

AIQdlii ggHSUISS ^'SoUMSOII ^13SEIAI:±:g. OllSgS ^EH NESte □ 513^1 SESBaiAl 

^□31 =£IH NES!= XEQCHEai±°l ol?l HI0IES ROM HIGH 31(1 04) 21 HI XI ± BOH ElOIMAmO. 
HEIH UAi 4^ffi NESS= ^aiXI±EH2l USHI 3EIJEJCH ZbH^rCHI HI S E! blOI^B ROMXIICH3IO 04) 

on eioi^&D. 

□ Qh£l-2S HS3H^SH2I ^IfBWfe aiXI±H(B15)^ 2!0POI« S ■ _^ . 

rom hi (0004)011 chs ^31 NEsefoiMs^a »& i oiixi« s^sixmm DFSia "2(Gor sao 

HSUH^SBOIM 3HAIBIIOI±aiII±H« 55^01 9HAIAI0ISSQ 3DS. EEfe 3H AlSeOOII ±£^I2i§3fS 

as gsaoii 3hai wioi^aixi±a« i6°s utas asm?* oois. ssna^sas lksoi 

ROM(10)2S SSEICH ROMQOIS 3hSH(BI13E2l S*(406))3I 3HAISD. 

£31011. MDSIS AiH^ag ^i!ol3IS0ll A*Q£IS SH = sn^01| AJSSIfe ffl^fe AIQE!1§ i±£HSE! 

£3I^S0II LJBLHCHXf tN2H. k OI =£ffl OIEI SSI XI ±E J . '0)1 HISEIfeCHI. CHIgeS. "15 X?IXI 

S! "rx" 31 ai XI ±E)(R 1)0)1 J9SEI2 S4> -rloop" 31 MX; ±B(R1 3)011 HI3SJQ. 
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o\m am ± a oil s<o* 2- bssihuh A*aai*5S3B0i Dsatsoi ajbjhaisd. 

ROMHICH^I(104)LH2l ROM BOI SJ ^SH(406)^ 5(2* 200 ns)Oil EBofrS. ^SH E 18S "IWT 

rloop. hlines 2" 8 ROM Gil 01 BbH ±011 AH *il4(a)E2l EfOlM BE" ai XI ±B(62)S S8SD. 
QIOIBfe Al RAM(94)0il S AICMI EKJISSD. 

"IWT rloop. hlines" 5 *JiBai[HOII H£3B^SBte SIHSa. 
"\L" §y "IM" SdHH^ gg±Ma2l DS 2d(-0IM^ 5JB HIOIEKimmediate data)^^ LI BLH£f ^§ 
SD. 

ROMB0ia3fSH(406).^ 50II EBUUH S| S HI 01 EK5J« btOlM)^ 3H Al RAM(94)0il B0ISEIO1 ROM BIN 

3id04)LH2i sjai am ± a oil ^i^aa. 

romibixioii^uss smaii sjaaioiaa ^?idfoi^ wwmoisa sssioi ztH±oii asao. 
aiw±a(Ri3)^ ekxioimeiil oi aixi±a(Ri3)oi! ^S3*sa« mie-aiu ^e^z'^±°i lhsoi hs 

SD. .'" 

*a»ai oiAigoiiAi 21 §§E ¥ = awffliwxi misaia^a himsq . 

"FROM RX1 " S ^SSttH CHI 0I SH2E2I ilo^l 4bl^ SIXI±B JilOOimi16E)LH2l 4til^ 
"FROM Y" aiXI±a(602)S £9SB. 
^5j£S RX1(aiIi±EKR3))2l CIIOIB^ YbHr^Oil 2J Oil OI II El OI 16UIM "FROM X" ai II ± EH (61 8) Oil 
HBSD. 

"TO RX" gg§ fe!SaiDIOil^ 01 SI33E2I *|6f?| 31 II ± a XHI CH PI (Ml 1 6E)2I 4dl=E "EJOiiOl 

iz" aui±a(600)s sesd. 

■ HIB" §IS "FROM X" aiXI±a2l 16dlE LHgS XhHr^Oil *JEE£AH y»SD. 
ALUfe XbH±2l &?l d^OIMM ZhH±2l 6r?ldmiM0ll ^0^ Zbi±2l dFOI^S 02? A-IIMAI2JQ. 

oi^s x?ix!2i i^6Q m i^sbsjs Ai^se aixi±a(Rx)(aui±a rdoii y^#^i a a. 

"FROM RX2" It £ S S EH Oil £' &2IS "FORM RX 1 " 3 S S ft! 8 BOH 2F^ A>§> S *tOI 4>9 S a. 

"hib" sis aixi±a(RO)<^:?i£Ai sa»a*fe cimm am±a)0iiAi m i^sbej2! i§§ raufe m 

aBS2l 6T?I^ X£f20il LHoHAi &3|o> ^21 S?A*S ^2!JD. 

"RLEN" 'SUB RX'gi8 B8J2I iiSOilAi BEJ2! Al^gg ^^^o^Mi ^ RLEN(RI2) - RO- 

RX^M-i ^i£!Q. 

^SdHZfe 0H£H^EH« UBLHfe 8(-)°l flaUm 2^2« AilM^a. 
"BNI HLINES3" g 2 J8 ^^M£HH^f Ail^Ei£ HI 1 tihOI = sSofb 2dfOIM ggOID. 

^EHSSHH^f A-il^EI£ Xil 2UI-0I ^fe mil £5^ 01 D{0\ D\ Oil Ai R15^ R1 5CHI gii CH§r2iIlf Ss a). 
^EH»£H3:n JdlSEJXI B2B, B15^ MS^EHOIH Si^^H^ tiSOl ai^SQ. 

HEIH "INC RLEN" ggOl USS 2jU BSiUOl aiXI^Bfe ^OiE 13B2I *!SI0I BSSEI^ 318 £S 
oUI ?iofOI 351011 CH 6H 5J 51 S i^B. 

S§E R12=R12-12I ^l^e feJ«AISia. 
R1 221 001 0HJ£ R15(^^Z)^3fgE-i)0il R132I LHSOI ^ S El CH S^M a2!ID. 

OI AlSOi! °1\== ^^3^01 3HAI RAM(94)2| g?ILH0il 2iE2 dWKl^B (400)^ §H1 SiolOl 5HAI 
RAM(94)2I SXI^SS Zl CH ^ 511^ SSS 20ID. 

□ 5101 SSEIS HSnH3hSa«lfe AH^g StOI ^EEIOI D8880I 3HAI RAM(94)o^^Ei ffllXISD. 
"PLOT" gg§ ^SoUl ?loh01 fH/ifgg^i ^§ 2J2! ^^HUIi §^°[Q. 
"PLOT" ggg H4(a)E2l "^aaiIl^a(54) M OH ^l^iaOH VBAIIMOII R1.R2(X S Y^SMAi)(HI 

"EiormEai^E! ±a&!"sr^s*^ssa: • • ■ — 

z\mm a»»fe sua w = ai±:te »*shEWW(52)oii 210H »ysD. 

AHSE B!4IIQI0IBte DfEiESOl BE mX\Z\X\ 0i!A12i OISSCEHWXI S^a2!tHffl(t£f QH 

M^^)0ilAi XI^EiCK 

E^ ^£t§e^f i?B0HM^LH2l CHMtHffl DH3^LI^2I IM 2l\\^m 2^EI E OI SE^ £l " CHI S El RAM Oil 

"WITH RX1 " %t "ADD RX2 INC" SSE At B El € 2! £^ XifES iS^AI^I^I ?lorCH ^SSCK 
^Atol>il. "WITH RX2" 9i "ADD RX2 INC" h\QZ\92\ XiFSM iS^iAI^JCK 

"DEL RDY" . "BNE. Hlines 1 " ^ "INC RY" g g S AFQEI BOI [EH ^Xl Di Y SStDS ±ZS B 

o|)^2§ OlSAI^ja.. 

aS2l =^Z!^EI±^^ DhEIESOl 8dlM XS. Yg ^ ZS2I 04 31 01 « 2.ISAI3IE^'0iS^HI r±^^^ EI CH 
Xfe^lM 0IIAISH2 2^a s ' 

oi mzm^m ^Wo\d\ ?i6H s us 21 wiai^sj ^aiohoii cqm naiai3 = ^rAi» i±snaia»s 

SOI^H 2!D. 

01 ^&2i Ei^^= asm ar a : 

2l 2 E! ±: ^ : 

: 8bis x. Y. Z SS2I (HaiOIB SIS 
: am±EHLH2l SI20H^^'^^ 
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rmati 21 1 , rmat2113. rmat2322, rmat3231 , rmat0033 

ie 127 = 127/128 % 1 
-128 = -128/128 = -1 



rx - 


I 




: x 








ry 


2 




: y 








rz - 


3 




: z 








rt 


4 




: teap 








rmatl211 




5 




11 




12 


rmat2l 13 




5 




13 


<3l 


21 


raat2322 




7 




22 


31 


23 


r*at3231 




8 


; °» Ji «4 - ^ ^ 


31 


SI 


32 
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r«at0033 ■ 9 : n l a <H ±. 4 A 33 

routptr • 10 : * 3 3* <H S * 

BSh.ro tpointsS 

niwt rl4.pointsaddr : * -&I ROfl^H*^ 

■ i«t rl2.numpoint5 : *r 

aivt routptr. a. rotpnts ; ^ ^ ^ =S •*! RAfl <H S * ^ 
■cache : ^^l<H^.a«^^^ 

amove rl3.pc : ^5H£Ni^^l 

aaatrotplocp 

ato rx : x* 'S* 

ogetb 

nine rL4 

ofroa rmatl21l ; 11 

ato rt 

aault rx ; all'x 

ato ry : get y 

mgetb 

Bine rl4 

afroa raat2113 : 21 

ah ib 

mault ry m21"y 

ato rt 

■add rt 

nto rz : get z 



nget b 
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sine 


rM 




mf rot 


mat 3231 


: 31 


moult 


rz 


: «3l'z 


aadd 


rt 






rO 




nhib 






SLStb 


(routptr} 




nine 


routptr 




mf roa 


rmatl211 


: 12 


*tib 






oxto 


rt 




OBUlt 


rx 


: nU2*x 


mf ram 


nnat2322 


: 22 


aault 


ry 


; o22-y 


■ to 


rt 




madd 


rt 




mfron 


rnat3231 


; 32 


mhib 






BBlllt 


rz 


; »32'z 


aadd 


rt 






rO 




mhib 






mstb 


1 routptr) 




ainc 
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